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Sames F. Hicks, 8,.Hation Garden, London, Te Ci 


INTRODUETION; 


In submitting this Catalogue to his patrons at home and abroad, J. J. 
Hicxs desires to state that it has been his endeavour to make it com- 
prehensive, and inclusive. of all recent improvements. 


By adopting the principle of division of labour, and a special 
organisation of ‘the departments under experienced foremen, he 
is enabled to test each instrument of precision before its sale, and by 
his daily supervision, and personal labours at the Works, to ensure 
that accuracy, without which, instruments for meteorological obsery- 
ation are worthless. 


Reference is made with satisfaction to the fact of the large Standard 
Barometer at the Royal Kew Observatory having been made and filled 
by him, and he desires to assure his patrons that the same skill-which 
enabled him to make this exceptionally perfect tube is daily exercised 
in producing instruments of precision at his own Factory. 


In connection with the graduation of Barometer Scales, most 
marked improvements have recently -been made, resulting in such a 
complete correction for ‘‘ errors of capacity” (well known to be inherent 
in every instrument), as to render his better class of Pediment Baro- 
meters almost equal to Standards. 


The reputation for delicacy of manipulation which he has acquired 
has induced an increased demand for his Clinical Thermometers, now 
so largely used by the Medical Profession, who, with their accustomed 
discrimination, fully appreciate the high degree of excellence pertaining 
to the indications of these important aids to clinical investigation, 


As further illustrative of the high character of ‘his instruments, he 
has the gratification of announcing that the Standard Thermometer 
Tubes issued by the Royal Kew Observatory to the various Foreign 
Governments and Home and Foreign Observatories. are entrusted to 
him to manufacture. 
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Fames $. Hicks, 


Among recent novelties of his invention and manufacture, J. J. Hicks 


would direct attention to the following :— 


New Solar Radiation Thermometers, in which the perfection 
of the Vacua is tested by a RuHMKoRFF Coil, and an amount of 
exhaustion produced to within 1-20th of an inch of perfection. 


New ‘Cylinder Jacket” Minimum Thermometer, for Terres- 
trial Radiation, in which a degree of sensibility has been attained equal 


to mercury. 


Highly Sensitive Thermometers, in which one degree of Fanr. 


extends to two or three inches on the scale. 


‘Blectric Alarm Thermometers, adjustable to any temperature, 
and giving alarm of fire by battery and bell. 


A very delicate Hydrometer, for Testing Sea Water, having a very 
open scale specially graduated, and so weighted as to make, the same 


stem act as four Hydrometers. 


A New Patent Water Gauge for Steam Boilers, offering excep- 
tional facilities for seeing the height of the water. 


Each of the above instruments will be found described in detail in 
their respective classes. 


a 


Country and Foreign Orders should be accompanied by a remit- 
tance or Draft, payable in London. 


J. J. Hicxs begs to assure his Customers that every possible precau- 


tion is adopted in packing his goods, and that he employs only packers 


of long experience; he cannot, therefore, hold himself responsible for 


- damage during transit. 


Goods Shipped with the usual precautions as to Insurance, Consular 


Certificates, &c., unless otherwise instructed. Explicit directions as 


to mode of shipment, route, &c., should accompany all Orders from 


Abroad. 


| aa 


8, Hatton Garden, London, E.C. 


SELF-RECORDING INSTRUMENTS. 
By the publication, in 1867, of the first Report of the Meteorological 


Committee of the Royal Society, a considerable impetus was imparted 
to the manufacture and use of Self-Recording Meteorological Instru- 
ments, and, since that time, the demand has so steadily increased that 
a brief reference to their general characteristics will appropriately 
precede the descriptions of the instruments themselves. 

The conditions essential to the production of an Automatic Record 


are :— 
Absolutely continuous, or intermittent Recording Apparatus. 


. A prepared surface to receive the Record. 
. A mechanical or chemical means of Imprinting the Record. 
. A Time Scale. 
5- A Zero Line. 
(1) The absolutely continuous and unbroken recording line,is pro- 
duced on sensitized photographic paper* (revolved by clockwork) by an 
arrangement of lamps and condensing lenses, and is used in the Ther- 
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mograph, Magnetograph, and one form of Barograph. 
The intermittent line is the result of a pencil or perforating point 


being brought, by clockwork, into hourly. contact with the receiving |’ 


surface. 

(2) The prepared surfaces consist of photographic paper, parchment 
paper, and a third, specially pure paper; the last two being ruled with 
horizontal lines, to show inches and tenths, and vertical lines to indi- 
cate the hours. 

(3) The means of imprinting the record are either a spiral brass 
pencil twined on a cylinder, a black lead pencil, or a metallic per- 
forating point brought, by clockwork, into contact with the receiving 
surface, either hourly, or at any convenient interval. 

(4) The Time Scale is, in some cases, printed as described in para- 
graph 3; or, when the receiving surface is a photographic one, a 
shutter intercepts the light four minutes every two hours, which leaves 
a white line on developing the image. 

(5) The zero line is produced on the photographically prepared paper 
by an arrangement of lenses condensing a beam of light on the bottom 
of the receiving surface, thus producing a horizontal line, from which 
the varying height of the curved line may be measured. The printed 
papers bear, not one, but many horizontal lines, indicating inches and 
tenths. 


™ This paper is supplied ready for use, with directions for developing. The mani- 
pulation is easily acquired. 
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SCALE ABOUT 1-18TH. 


THERMOGRAPH 


AND 
SELF-RECORDING HYGROMETER, £82. 
As adopted by the Meteorological Committee of the Royal Sogiety. 


The thermometric and hygrometric records, which this instrument is 
designed to produce, are largely aided by photography. While, there- 
fore, the bulbs of the Thermometers are necessarily placed in the open 
air, and at a suitable distance from any wall or other radiating surface, 
the tubes are of sufficient length to admit of their being brought inside 
the building, in due proximity to the recording apparatus placed in a 
chamber from which daylight is rigidly excluded. 

The essential conditions in such an apparatus are :— : 

rt, A means of denoting the height (in relation to a fixed horizontal 
line) of the mercurial column in the stem of a Thermometer. 

2. A time scale denoting the exact moment at which the 
atmosphere reached the temperature indicated by the mark. 

3. As the marks are produced chemically, and not mechanically 
(as in the Anemograph), a dark room. 

A description of the drawing will show how efficiently, through the 

ingenuity of Mr. Becxtey, these conditions have been obtained :— 
S Wet bulb Thermometer. 
T Atmospheric PA 
B Screw for adjusting Thermometers. 
CC Paraffin lamps or gas-lights. 
D D Condensers, concentrating the light on the mirrors RR. . - 
RR Mirrors reflecting light through air-speck in Thermometers VV. 
E E Slits through which light passes from mirrors R R. 
F F Photographic lenses, producing image of air-speck from both 
Thermometers on cylinder G. 
é Revolving cylinder or drum carrying photographic paper. 
H Clock, turning cylinder.G round once in 48 hours. 
I Shutter to intercept light four minutes every two hours, leav- 
ing white time-line on developing latent image. ~ 
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BAROGRAPH, 


oR 
SELF-RECORDING MERCURIAL BAROMETER, £68. 
As adopted by the Meteorological Committee of the Royal Society 
The following is a description of the cut :— 

A Mercurial Barometer. 

B Screw for adjusting Barometer to required height. 

C Gas or paraffin lamp. 

D Condenser, throwing light over top of mercurial column and 
through slit E. 

E Slit through which light passes from gas-light C.° 

F Photographic lens, producing on, cylinder G an image of the 
upper portion of the slit E, through which light has passed 
over the mercurial column. : 

G Cylinder bearing the sensitive paper. 

H Clock, turning cylinder G round once in 48 hours. 

L Shutter cutting off light from paper four minutes every two 
hours, thus producing white time-line, on developing photo- 
graphic result. 

KK Two zinc rods fastened to vertical slate at L, and sliding at M, con- 
nected with a glass rod N, which rests on one end of a glass 
lever O, indicating thermometric changes by expansion and 
contraction. 

P Glass lever, moving ona fulcrum R, and supporting the end of the 
glass rod N at O, with a brass plate fixed on.the other end U. 
This brass plate, being attached to the glass rod P, which is in 
connection with the zinc rods K K, rises and falls with every 
thermometric change, and in doing so exposes more or less of 
the lowet portion of the photographic paper to the action of light 
falling on it through the slit-E, so that barometric changes due 
to temperature only are indicated on the lower line, which, if 
such changes are considerable, becomes undulating instead of 
straight. 
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ADMIRAL MILNE’S 
SELF-RECORDING MERCURIAL BAROMETER. 


#17 Tos. 


This instrument is stated by the late Admiral: Fitzroy to ‘show 
the alterations. in tension, or: pulsations, 
so to speak, of atmosphere, on a large 
scale, by hourly marks; and the diagram 
expresses, to a practised observer, what 
the indicator card of a steam-cylinder 
shows to a skilful engineer, or a stetho- 
scope to a physician.” 


In construction it greatly resembles a 


Wheel Barometer, being furnished with 


a syphon tube of large diameter, also a 


float, wheel and pointer ; the float being 


duly counterpoised, and having an attached 


chain passing over the wheel carrying a 


recording pencil, which, by suitable mec- 


hanism, is brought once every hour into 
contact with suitably ruled paper, mounted 
on a drum revolved by clockwork. In 


this manner the instrument becomes self- 


recording; and, as the paper is ruled into 


inches and tenths, to correspond with the 


ScALE ABOUT I-I0TH. 


Barometer scale, and divided vertically 
into a sufficient number of 12-hour spaces to last a week, it is 
only necessary to. renew the paper once during that interval. The 
whole apparatis “is enclosed with a Self-Registering Maximum 
and Minimum Thermometer, in a polished walnut or mahogany case, 


to protect it from dust. 
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KING’S SELF-RECORDING BAROMETER. 


This instrument, the invention of Mr. Atrrep Kine, Engineer of 


“4 


the Liverpool Gas Company, is in 


use at the Liverpool Observatory, 


where it yields results of a highly 


satisfactory character. 


The accompanying Figure shows 


the relative positions of the various le 


parts. A is the Barometer tube, 


made, in this instance, of steel, and 


having an internal diameter of three 


inches; it floats freely in the fixed 
cistern B, guided by friction wheels 
W. This tube is attached to a { 
short-linked metal chain, which i 


passes over a grooved whee! turn- w|i 


ing on finely adjusted friction rollers. hi 


The frame D is suspended, with its 


recording apparatus and weight, to H 
the other end of the chain, and 
thus forms a counterpoise to the 
Barometer tube. The cylinder C is 
covered with ruled and divided tra- SCALE ABOUT 1-12TH. 

cing paper, and revolves once in 24 hours, thus producing the result 
described by Mr. Hartnup, the Director of the Liverpool Observatory, 
who says :—* For one inch change in the mercurial column the pencil 
passes through five inches, so that the horizontal lines on the tracing, 
which are half an inch apart, represent 1-roth of an inch change in the 
Barometer. The vertical lines are hour lines, and, being nearly three- 
quarters of an inch apart, it will be seen that the smallest appreciable 


change in the Barometer, and the time of its occurrence, are recorded.” 
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SCALE ABOUT 1-8TH. 
BAROGRAPH, 
OR 
SELF-RECORDING ANEROID BAROMETER, 
$21. 


Self-Reeording Aneroid Barometer.—This instrument is de- 


‘signed to show the fluctuations which may have taken place in the 


Barometer in the interval between any stated hours of observation. 
It consists of an Aneroid Barometer and an eight-day clock, each with 
8-in. dials, between which is placed a vertical cylinder four inches in 
diameter, having a paper attached to it ruled to coincide with the 
Barometer scale. It is also divided vertically into seven principal and 
seven minor divisions, indicated by darker and lighter lines. The dark 
linés represent the noon, and the lighter lines the midnight of each 24 
hours. The paper thus lasts one week, the cylinder turning on its axis 
once in that time. ‘Near the paper, a pencil, guided by a metal rod, is 
moved up and down as the action takes’ place in the Aneroid, and at 
every hour the pencil is made to mark the paper by simple mechanism 
connected with the clock. 

By this means a dotted curved line is produced, showing at a glance 
the height of the Barometer—whether it is falling or rising, for how 


long it has béen doing so, and at what rate the change is taking place 


_-whether at the rate of 1-roth per hour, or 1-zoth in 24 hours—facts 
which can only be obtained by very frequent and regular observations 
from an ordinary Barometer, but which are nevertheless essential to a 
reliable ‘* weather forecast.” 

‘The instrument has the advantage of freedom from complication, 
and is designed especially to suit the general public;. it is handsome 
in appearance and not easily put out of order, being admirably adapted 


for public libraries, the reading rooms of clubs, &c.,’as well as for use 


by meteorological observers generally.* 


%* The Anevoid Barometer: How to Buy and how to Use it. By a Fellow of the 
Meteorological Society. Post free for six stamps, or 4/3 per dozen. 
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PLUVIOMETER, 
oR 


SELF-REGISTERING RAIN GAUGE, £4 tos. 


(Crostev’s.) 


The engraving at the head of this page shows the form, and part of 
the details of construction, of this economical Registering Pluviometer, 
which is recommended by its inventor to be placed on an ornamental 
pedestal three feet high, in an open situation, where no, trees or build- 
ings will obstruct the rain, such situations being frequently found in 
lawns or gardens. 


_ In the present case, the receiving surface, being 10 inches square, 
includes an area of 100 square inches; and the rain collected within 
this area falls down the sloping sides, through a grating, into a funnel, 
which conducts it to the vibrating bucket, the motion of which (from 
side to side), as it successively discharges its load of rain, acts on 
a train of wheels moving index hands over three dials, thus registering 
inches, roths, and rooths. It is important to note that the centre 
index moves in a direction contrary to the other two, the dial being 
duly figured to show the direction in which it does move. Under this 
unavoidable arrangement it is easy to fall into the error of reading six 
for four, as in the 1oths dial, unless special care be taken. 


The record of each day’s fall should be made in a book and tabulated 
once a month, to obtain the total rainfall for the year. 


_ Should the instrument become deranged from any cause, its accuracy 
is tested by a small measure supplied with it, and. containing, when 
filled to the brim, exactly five cubic inches, which,. when passed 
through, should move the hand of the circle of rooths five divisions, or 
half-way round the scale, being equivalent to half a roth of an inch. . 
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ScALE ABOUT I-7TH. 


BECKLEY’S PLUVIOGRAPH, 
OR 


SELF-RECORDING RAIN GAUGE, £36. 


Hicks’ Patent, as used at the Meteorological Stations. 


This instrument possesses the exceptional merit of recording with 
equal precision all rain-falls, from a slight summer shower to a heavy 
storm of rain. It requires no special erection, and may be placed in a 
hole in the ground, with the receiving surface raised only a few inches 


“above its level. 


The perspective view on this page, and the accompanying sectional 
engraving (p. 13), illustrate the construction of the instrument, a detailed 
description of which, with instructions for use, is furnished to each 
purchaser. 


The funnel C has a receiving surface of 100 square inches, protected 
by a lip 1} inches deep, to retain the splashes. The rain flows into 
the copper receiving vessel E, which, floating in a cistern of mercury 
G, sinks and draws down with it the pencil K, which records the event 
ona cylinder L, covered with waterproof paper and moved by the clock Q. 
When the receiving vessel is full the syphon M comes into action, 
rapidly drawing off the whole of the water, the vessel rising almost at a 
bound, the action being recorded by a vertical line on the cylinder. The 
prepared paper, bearing the time scale, should be renewed once in every 
24 hours, which may be readily done by raising the hinged lid of the 
cast iron box A. 

Precautions are adopted to prevent injury to the clock and delicate 
portions of the instrument, from moisture, by adopting mercurial socket 
joints, which allow freedom of motion while they exclude the air. The 
whole outer casing and turned and enamelled funnel are of cast iron. 
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BECKLEY’S PLUVIOGRAPH,,. 
OR 
SELF-RECORDING RAIN GAUGE, £36. 


Hicks’ Patent, as used at the Meteorological Stations. 
Self-Recording Rain Gauge by the Rey. E, StuTrer (see Abppendiz). 
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ANEMOGRAPH, 
OR 
SELF-RECORDING WIND GAUGE,* £70. 


As adopted by the Meteorological Committee of the Royal Society. 


The purpose of this instrument is to register the velocity and direc- 
tion of the wind from day to day. It is the form designed and arranged 
by Mr. Becxxey, of the Kew Observatory, and has been adopted by 
the Board of Trade. 

It consists, first of a set of hemispherical cups and vanes, which are 
exposed on the roof of the house; and, secondly, of the recording 
apparatus, which may be placed in the hall or library, or elsewhere 
inside the house. 

The motion imparted to the hemispherical cups by the wind is 
communicated to the steel shaft B, which, passing through the hollow 
shaft C, and having at its lower end an endless screw, works into 
a series of wheels in the iron box D, which reduces the angular velocity 
7ooo times. At the required distance the motion, having emerged at 
E, is connected with F, where, by means of bevelled wheels, it moves 
the spiral brass registering pencil C, which is arranged so that each 
revolution records 50 miles of velocity on the prepared paper H. 

The direction of the wind is indicated by the arrow L, which is kept 
in position by the fans M. ‘These communicate, by an endless screw 


and train of wheels, through the shaft C and the box D to the recording 


apparatus, which consists of a spiral brass pencil, which in one revolu- - 


tion records variations through the cardinal points of the compass, on 
the same prepared paper as that which receives the record of velocity. 

The paper is held on the drum by two small clips, and may be readily 
changed by unclamping the cross V, without disturbing the drum or 


any other part of the instrument. 


* Special Estimates where the Recording instrument is placed on any floor below 
that nearest the roof. 
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Portion for Exterior of Observatory. 


Portion for Interior-of Observatory. 
ScALE ABOUT I-20TH. 


ANEMOGRAPH, 
OR 
SELF-RECORDING WIND GAUGE, £70. 


Registering inside the dome, or roof. If Recordi 
€ t : ording apparatt 
below this, a proportionate increase of price will be Giarped. SES nae 
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MAGNETOGRAPH, 


oR 
SELF-RECORDING MAGNETOMETER, 
As adopted by the Meteorological Committee of the Royal Society. 


The relative positions of the various parts of this apparatus may be re- 
alised by a glance at the illustration, aided by a brief description. 

It is well known that the direction and intensity of the earth’s mag- 
netism is constantly varying, and by means of this arrangement these 
variations, as indicated by the oscillations of three magnets, are 
recorded on photographically prepared paper, stretched on a drum 
revolved by clockwork. . . : 

The magnet, which is to the left in the sketch, is suspended in the 
magnetic meridian by a silk thread, and, by the aid of a mirror 
attached, it describes on the cylinder, moved by clockwork in the centre 
pier, all the variations in the magnetic declination. 

The other two components of the magnetic force of the earth are 
given by the other magnets. That recording the vertical variations 
rests on two agate edges under the glass shade nearest the doorway, 
while the horizontal component magnet is suspended by a double steel 
thread, under the shade to the right of the picture, being retained by 
the tension of the thread in a position nearly at right angles to the 
magnetic meridian. : : 

"Fhe clock box in the centre covers the three revolving cylinders bear- 
ing the sensitive photographic paper, and to each magnet is attached 
a semi-circular mirror, which reflects the rays from a gas jet to one of 
the cylinders, and thus describes by a curved line the oscillations of the 
magnet. A second semi-circular mirror is fixed to the pier on which 
the instrument stands, and consequently describes a straight line, or 
zero, from whence the curves are measured. 

To avoid errors attending. sudden changes of temperature, under- 
ground vaults are always chosen for magnetic observations, and also 
on account of light being more easily and perfectly excluded. 

The arrangement figured and described above was made by Mr. 
Brcxey, and is at present in use at the Kew Observatory. 
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THE BAROMETER. 


The first Barometer was invented by TorrIcgttt, a Florentine, in 1643, 
and in so perfect a form that in its essential features it has not been 
superseded. It is matter for regret to know that the, illustrious 
inventor died only four vears after, at the early age of 39 years, having 
made himself for ever famous by the invention of an instrument the 
usefulness of which it is impossible to over-estimate. 


The illustrations show the mode of constructing a Barometer in its 
simplest form. It consists in her- 
metically sealing a glass tube about 
three feet long and filling it with mer- 
cury. The finger is placed over the 
open end of the tube, which is then 
inverted and placed in a cistern of 
mercury and the finger withdrawn. 
The left hand figure shows the result 
—the mercury is seen to fall some 
three or four inches, leaving an 
empty space at the top of the tube, 
which is called the ‘Torricellian 
vacuum.” 


The mercury is prevented from 
falling lower than is shown, by the 
external pressure of the atmosphere 
onthe mercury. The weight of this 
column, therefore, represents the 
weight or pressure of a corresponding 

Ts column of air many miles. in height ; 2. 

Scarz asouti-18tH. and so close is the relation between Scave anour 1-187H. 
the column of mercury and the external air that the height of the former 
changes with the slightest variation in the weight of the latter, and the 
instrument thus becomes a measure of the weight of the air, from which 
property its name is derived: the Greek words baros and metron, sig- 
nifying respectively ‘‘ weight” and ‘‘ measute.”’ 


Fortin’s Barometer.—When the mercury in the 
Barometer tube falls, that in the cistern rises in corres- 
ponding proportion, and vice versa, so that there is an 
ever-varying relation between the level of the mercury 
in the tube and the mercury in the cistern, which affects 
the accuracy of the readings. M. Forrin’s form of cis- 
tern completely obviates this difficulty, by making the 
cistern of glass, with flexible leather bottom and a brass 
adjusting screw, as shown in the cut. Through the top 
of the cistern is inserted a small ivory pointer, the lower 
end of which corresponds with the zero of the scale; 
and, in order that the readings should possess uniform 
value, it is necessary, at each observation, that the level 
of the mercury in the cistern should be adjusted by the 
screw until the ivory point appears to touch its own reflec- 
tion on the surface. The reading is then taken. 
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Fames F. Hicks, 


THE VERNIER. 


The Vernier is a moveable scale for subdividing parts of a fixed 
scale, and was first applied to that purpose by its inventor, M. Pierre 
VeERNIER, in 1630. In the Barometer the parts to be divided are inches, 
: which, by the aid of this invention, 
are subdivided into 1oths, 1ooths and 
roooths. 


Fig. 4 shows the scale of a stan- 
dard Barometer divided into }-1oths, 
or ‘05 of an inch. The Vernier 
C D is made equal to 24 of such 
divisions, and is divided into 25 equal 
parts, from whence it follows that 
one division on the scale is 1-25th of 
‘o5 larger than one on the Vernier, 
so that it shows a difference of ‘002 
of aninch. The Vernier reads from 
‘o, or zero, upwards; D, therefore, 
indicates the top of the mercurial 
column. 


In Fig. 5, zero on the Vernier is 
exactly in line with 29 inches and 
5-1oths of the fixed scale; the read- 
ing, therefore, is 29'500-inch. The 
Vernier line a falls short of a division 
of the scale by ‘oo02-inch ; b, by 004; 
c, by :006; d, by 008; and the suc- 
ceeding line by 1ooth. If the Vernier 
be adjusted to make a coincide with 
z on the scale, it will have moved 
through ‘oo2-inch; and if 1 on the Vernier be moved to coincide with 
y on the scale, the space measured will be -o1o-inch. Consequently, 
the figures 1, 2, 3, 4, 5, on the Vernier, measure rooths, and the inter- 
mediate lines even 1oooths of an inch. In Fig. 4 the zero of the 
Vernier is between 29°65 and 29°70 on. the scale. Glancing up the 
Vernier and scale, the second line above 3 will be found in a direct line 
with one on the scale; this gives -03 and oo4 to add to 29°65, so that 
the actual reading is 29°684. In those instances where no line on the 
Verner is found precisely to coincide with a line on the scale, and doubt 
arises as to which to select from two equally coincident, the rule is to 
take the intermediate roooth of an inch. 


For household and marine Barometers such minute subdivisions of 
the scale are unnecessary, and the scales of such instruments are there- 
fore divided only to roths, and the Verniers made only to read to 100ths 
of an inch, which is effected by making the Vernier g-roths or r1-10ths 
of an inch long and dividing it into 10 equal parts. 

In “taking a reading” it is important that it should be done as 
quickly as possible, as the heat from the body and the hand is sufficient 
to interfere with that accuracy which is necessary where the intention 
is to compare the readings with those made by other observers. This 
facility is soon acquired by a little practice. 
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CORRECTIONS FOR CAPILLARITY, &c. 


Correction for Capillarity.—Unless the diameter 
of a barometer tube exceeds 0°6 of an inch the mercurial 
column is always slightly depressed by the capillary 


attraction of the sides of the tube (6). The diameter o 
the tube being known, the’ following Table gives the 
corrections necessary to be added to the readings for the 
respective diameters :— 
ieaeineertate Depression in Boiled | Depression in Unboiled 
y Tubes. Tubes. 

INCH. INCH. INCH, 

060 0.002 07004 

0°55 0°003 0°005 

0°50 0°003 0'007 

0°45 0°005 o'or0 

0°40 0°007 o'015, 

0°35 oolo o'02T 

0°30 or014 07029 

0°25 0°020 0°04 

0°20 07029 07058 

Ors 0044. 0086 

oro 0°070 orryo Scave Anout 4. 
_ Correction for Temperature.—In making Barometric observa- 
tions for comparison with others, it is necessary that all should be 
reduced to the common temperature of 32° F., and for this purpose a 
set of Simmonps’ Tables will be found very convenient, as saving much 


time in calculation. 

Correction for Elevation.—The little work above referred to con- 
tains also Tables for reducing observations of the Barometer to sea 
level, an operation equally indispensable with the other corrections, to 
make the readings intercomparable. 


ENGLISH AND METRICAL SCALES OF BAROMETERS, 
At all Temperatures common to both. By F. F. Tucxerr, Esq. 
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Inches. Millimetres, Inches. Millimetres. 
32 81275312 16 406'2656 
31 787-1396 15 380°8740 
30 761°7480 14 35574824 
29 736°3564 13 330°0908 
28 710°9648 12 304°6992 
27 685°5732 Ir 279°3076 
26 66071816 10 25379160 
25 634°7900 9 228° 524.4 
24 609°3984 8 203°1328 
23 584°0068 7 177°7412 
22 5586152 6 152°3496 
2 533°2236 5 126'9580 
20 507°8320 4 ror'5664 
19 482-4404 3 761748 
18 457°0488 2 50°7832 
17 431°6572 I 25°3916 
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Fames F. Hicks, 8, Hatton Garden, London, E.C. 
a ide be : 
: STANDARD BAROMETERS. : 


1, Standard Barometer, on Fortin’s principle, with its tube, 
which is 0°75 inch bore, enclosed in a_ brass body, having at 
its upper end two vertical openings, in which the vernier works. 
The readings are taken through these openings, aided by light reflected 
from a white opaque glass reflector let into the mahogany board 
behind. The scale is divided on one side into English inches and 
zoths, and on the other to French centimetres and millimetres, the 
vernier enabling a reading to be taken, in each case respectively, of 
1-5ooth of an inch and 1-roth of a millimetre. In making the instru- 
ment, the mercury is boiled in the tube, to ensure the complete 
exclusion of air and moisture;: while Forrin’s principle of cistern 
ensures a constant level from whence to take the readings (Fig. ays 

A highly sensitive Thermometer with scale, engine divided on stem, 
is attached to the brass mount, which is perforated to admit the 
attenuated bulb of the Thermometer into absolute contact with the glass 
tube of the Barometer, to ensure its indicating the same temperature as 
the contained mercury. The instrument is suspended by aring from 
a brass bracket attached to a mahogany board; and the lower end passes 
through a larger ring having three screws for its vertical adjustment. 

A “reading” is taken in the following manner:—r. Note the tem- 
perature by the attached Thermometer. 2. Raise or lower the mercury 
in the cistern by turning the screw underneath until the reflected image 
of the ivory point on the mercury seems to be in contact with the ivory 
itself. Adjust the vernier by the milled head until its lower’edge just 
touches the top of the mercurial column, when scale and vernier will 
indicate the height of the Barometer in inches, roths and r1ooths. 

f2I 0 0 
2. *Standard Barometer.—This instrument is of similar 
construction to No. 1, having a tube of 0°6 inch bore, and 

reading by the aid of a vernier to 1-5o0th of an inch and 
\ t-roth of a millimetre. The tube is enclosed in‘brass, £ s. d. 
| has an attached Thermometer of extreme delicacy, the 
] whole suspended on brackets attached toamahoganyboard 12 0 0 
¥ 3. Standard Barometer, diameter of tube o°5 inch 

(Fig. 8). é ‘ 3 : ‘ ‘ é F « 8 8 9 
" 4. Standard Barometer.—The construction of this in- 

: strument is similar to No.2. The internal diameter of 


STANDARD BAROMETERS. 


its tube is }rd-in., and the vernier reads to 1-5ooth inch. 7 7 0 
s. Standard Barometer.—Smaller size, 3-10ths inch 

| bore, and reading by aid of the vernier to 1-5ooth of an inch 6 0 0 
| 6. Standard Mountain Barometer, on Forrin’s prin- 
ciple, reading to 1-500th of aninch as No. 1 standard, with 
two verniers, one being a continuation of the other, the 
| scale reading from 12 inches to 32 inches, mounted on 
metal tripod stand, packed in leather sling case, metal lined 

for strength (Figs. 13 and 14) . 5 . F $ - 8 8 o 

7. Standard Mountain Barometer, same as preceding, 

with millimetre scale extra. . ‘ ‘ 5 F 

8. Hick’s Patent Short Tube Barometer, specially con- 

structed for balloon experiments or altitude measurements, 

by tourists and others, at elevated mountain stations .- 3 5 0 


Je 8. 9. Io. 


*E illi: = 
Extra for millimetre scale to Nos. 4 and 5, 21/. + ScALE ABOUT I-7TH. 
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Fames F. H icks, 


‘same horizontal plane, conditions which may 


‘part of an inch. The scale turns readily on 


STANDARD BAROMETERS. 


g. Standard Barometer.—Constructed on the Kew prin £ 5% @ 
ciple for meteorological stations. The tube is 0’5-inches in 
diameter, mounted in brass like the No. 1 Standard 
Barometer, with silvered scale and vernier reading to 
1-sooth inch, but having the graduations so arranged as 
to compensate for the rise and fall of mercury in the cis- 
tern, thus obviating the necessity for adjustment to the 
zero point before reading, as in the Fortin principle. A 
Thermometer divided and figured on the scale is attached. 
It is mounted on mahogany board and is adjustable for 
light coming from any angle (Fig. 9) . : E > 6 6-0 

ro. Standard Barometer, constructed on the Kew prin- : 
ciple as ahove, tube 3-1oth’s diameter, readingtor-5ooth-in. 5 5 © 
High class instruments, such as those here described, yield exact 

readings; but, in order to note them accurately, it is important that the 
eye, the zero edge of the vernier, the top of the mercurial column 

and the back of the vernier should be in the S 


be obtained after some practice, but which 
are secured beyond a doubt at the Kew Obser- 
vatory, and wherever absolute accuracy is a 
sine qua non, by employing an instrument 
called a Cathetometer, of which the following 
is a description :— 

ir. The Cathetometer is an instrument 
for measuring, with unerring accuracy, the 
difference of level between two points, and 
consists of a vertical stand bearing a scale 
graduated to read by a vernier to the 1oooth 


a steel axis, which is fixed on a tripod fur- 
nished with levelling screws and two spirit 
levels at right angles to each other. A frame 
carrying a telescope with spider lines in 
the focus of the eye-piece moves up and 
down the scale, and can be’ fixed by means 
of a clamp and slow motion screw, with 
great precision, at any required height. The 
telescope resembles the optical portion of a 
theodolite, in being furnished with a spirit 
level and adjusting screws; and when it is 
desired to note the difference of level between 
the centre and sides of a mercurial column 
all.that is necessary is to sight them succes- 
sively, and measure the distance passed z 
over on the scale by means of the attached Tr. 
vernier (Fig. 11). #20 0 0 ScALE ABOUT I-12TH. 
12. Standard Barometer, to revolve on cast iron pedestal £. s- 4. 

frame, as used at the Kew and other leading Observa- 

tories, internal diameter of tube 1 inch. 24 0 0 


A verification from the Kew Observatory is supplied with Standard Barometers 
compensated for capacity on the Kew principle, at a charge of 21/- 
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13. 14. 
SCALE ABOUT I-I2TH. 


MOUNTAIN BAROMETERS. 


pointer in cistern, attached Thermometer, graduated on 
stem. Barometer tube enclosed in metal body, portable 
brass tripod stand and gimbals to revolve, packed in leather 
sling case, metal lined, for travelling (Fig. 13) , » 8&8 
14. Mountain Barometer, on Gay Lussac’s principle, 
syphon tube and arrangement for exclusion of air, tripod 
stand and leather case. The metal tube enclosing glass 
tube is graduated from the centre, with double vernier, the 
sum of the two readings giving the correct height to 
1-5ooth inch (Fig. 12) - ‘ . ‘ ‘ 5 s 
14a. Mountain Barometer, like No. 14, without stand 
or leather case . . . ‘ ‘ ‘ 
‘These instruments have boiled tubes, and the Gay Lussac is corrected for capacity. 


13. Mountain Barometer, on Forrin’s principle, ivory &£ s 4. 


5 58! 


5 00 
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MARINE BAROMETERS, CASES, &c. 


15. Standard Barometer with extra large tube and cistern, 
internal diameter of tube 1 inch, arranged for observa- 
tions being taken by the Cathetometer with extreme 
precision, as used at the Kew Observatory 3 4 

16. Glass Case for Standard Barometer, plate glass sides 
and door, silvered plate glass reflector at back. . 

17. Glass Case for Standard Barometer, plate glass sides 
and door, silvered plate glass reflector at back, for larger 
size Standard . 2 ‘ F z 5 

18. Glass Case for Standard Barometer, of polished 
ebonized mahogany, glass front and sides, an efficient 
protection from dust : c i E 

19. Glass Case, same as preceding, smaller size c 

20. Glass Case for Standard Barometer, of ebonised ma- 
hogany, &c., as preceding, with silvered plate glass back 

at. Glass Case, same as preceding, smaller size - , 

22. Board of Trade Standard Marine Barometer, on 
the Kew principle, with metal scale (compensated), as 
used by the Admiralty and the Meteorological Office, and 
recommended by the Brussels Conference. The cistern 
is of iron and the frame of brass, and is suspended by a 
stout but elastic brass arm in gimbals, to facilitate making 
correct observations at sea. The tube is contracted, to 
prevent oscillation during the heaviest storm. The scale 
reads to 1-50oth inth (Fig. 17) F 2 : 5 : 

23. Gun Marine Barometer is constructed with especial 
reference to its employment in the Royal Navy during 
the discharge of the largest guns. It is found to with- 
stand the most violent atmospheric concussions com- 
pletely, and yield readings which, for accuracy, are not 
exceeded by the best Barometers (Fig. 16) _. 3 ‘ 

24. Marine Barometer with attached Thermometer, ivory 
scales, double vernier, reading to 100-th inch, revolving 
in centre ring and gimbals, complete in mahogany, rose- 
wood or oak, bow front . i ‘ ie 4 , ‘ 

25. Marine Barometer, same as preceding, with single 
vernier . . + . . . . . . . 

26. Marine Barometer, round top, attached Thermometer, 
ivory scales, double vernier, reading to tooth. inch, with 
stout plate glass, fronts, in mahogany, rosewood or oak . 

27. Marine Barometer, same as preceding, with single 
vernier . < 2 ‘ . > * P - ‘ 

28. Marine Barometer of simple construction, quite trust- 
worthy, ivory scales and gimbals, sliding vernier and 
attached Thermometer, in solid mahogany . ‘ ‘ 

2g. Marine Barometer, carved top, attached Thermo- 
meter, single vernier, capillary tube, to prevent ingress 
of air during violent oscillations of a storm Py » 

30. Marine Barometer, same as preceding, in carved 
frame inlaid with pearl ‘ é y 3 
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MARINE BAROMETERS. 


ScaLe apour }. 


31. Solid Rosewood Marine Barometer, brass arm gim- 
bals and attached Thermometer complete, ivory scale 


(compensated), reads by. vernier to 1-500th inch (Fig. 18) ° 


32. Solid Rosewood Combined Marine Barometer, 
substantially made, is furnished with stout brass arm and 
gimbals, double vernier, for temporarily recording the 
difference between two readings. It has a Sympiesometer 
attached, which, with its Thermometer, affords the means 
of making accurate and comparative observations (Fig. 15) 

33- Solid Rosewood Combined Marine Barometer, 
smaller size than Fig. 15 = * 


4s @ 
2 9 6 
5 0 0 
aay 1G) 
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HICKS’ OPEN SCALE BAROMETERS. 


34. Hicks’ Patent Open Scale Baro- 
)) meter.—This instrument yields readings in 
which arise or fall of one inch of mercury on 
|| the ordinary Barometer scale is extended over 
Il a space of five inches to one inch (Fig. x9). 

I 


35. Hicks’ Patent Open Scale Baro- 
ll meter, with a range of 10 inches to one inch 
|| of ordinary Barometer scale. f2 0 0 
36. Hicks’ Patent Standard Open Scale 
Barometer, on mahogany board with brac- 
l| kets, reading with verniers top and bottom to 
| roooth of an inch (Fig. 20). #6 0 0 
37. Hicks’ Patent Spiral Tube Baro, 
meter (Fig. 10), mounted in metal on ma- 
} hogany board, with brackets, similar to 
| Standard No. 1. In this instrument the 
| scale is so open as to give 12 inches to one 


| inch on the ordinary Barometer scale. 


£16 16 0 
It will be seen on reference to Fig. 19 that 
| the lower half of the tube is larger in the bore 
than the upper. When the column falls 
from the upper tube to the lower, it becomes 
shorter, and vice versa. It will thus be seen 
that by varying the relation between the dia- 
meters of the upper and lower portions of 
the tube, scales of any range may be con- 
|| structed. 
Fig. 1g illustrates an instrument in which 
a rise or fall of five inches is equivalent to 
one inch of the ordinary Barometer scale. 

" Fig. 20 represents an instrument with tube 
similarly constructed to Fig. 19, but mounted 
in brass tube divided from the centre upwards 
and downwards, with verniers to read at each 


1g. end to the 1oooth of an inch, the sum of the 
SCALE ABOUT 1-7TH. 


20. 
two readings giving the exact height of the ssoutr7™# 


Barometer at the time of observation. A delicate Thermometer is 
attached, to enable the usual corrections for temperature to be made. 
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- erences of level in the cistern. HM 


LONG RANGE AND SYPHON BAROMETERS. 


38. * Howson’s Patent Long Range Barometer.—The bore of 
the tube in this instrument is not less than one inch, to afford room 
for a long glass rod of proportionate diameter, which, besides sustaining 
the glass cistern attached to it, serves also to open the range, by dis- 
placing a quantity of mercury far in excess of that which results from 
a diminution of atmospheric pressure. In constructing the Barometer, 
the tube is filled with mercury and held with its open end upward, the 
glass rod with attached cistern being then introduced. On inverting 
the tube, to fix it in its frame, the rod and cistern do not (as might be 
anticipated) fall out, but the rod, by its lesser gravity, floats in the 
mercury, and thus keeps the cistern near the open end of the tube, 
through which only sufficient mercury escapes to form an ordinary 
mercurial column. When a fall takes place, the mercury extended 
increases the weight of the cistern, and the rod being thereby drawn 
out, multiplies the apparent range; and the reverse takes place on an 
increase of atmospheric pressure, so that, without a vernier, this Baro- 
meter may be read to three places of decimals. $9 9 0 


39. * McNield’s Long Range Barometer.—The prin- 
ciple of this instrument is the same as the preceding, but 
the arrangement of the parts is reversed, the tube being 
made to float while the cistern is fixed. The scale is 
graduated on the tube, and when the mercury falls, as a 
consequence of decreased pressure, the level in the cistern 
rises, causing the floating tube to rise also, and thus pro- 
duce an additional descent in the column. An equal and 
proportionate extension of the reading takes place in the 
opposite direction, when an increase of pressure takes place . 
—the mercury leaving the cistern causes the tube to fall, and _ | H 
induces more mercury to enter the tube. $12.12 0 f 


40. tGay Lussac’s Syphon Barometer, engine di- 
vided and figured on the tube, for laboratory use, with 
Thermometer. #2 5 0 


41. +Gay Lussac’s Standard Syphon Tube Baro- 
meter, of larger size, with metal scales and verniers, 
mounted on mahogany board, with attached Thermometer 


(Fig. 21). $412 6 


* It will be apparent that these Barometers require no adjustment ie 
for ‘neutral point,” being self-adjusting and quite unaffected by dif- E 


+ Thesé Barometers require no correction for capillarity or capacity, 
each surface of mercury being equally depressed by capillary attraction ; 
and the quantity of mercury falling from the long limb occupies the 
same space in the short limb. The usual correction for temperature ai. 
must, however, be applied. ABOUT I-I2TH. 
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PEDIMENT BAROMETERS. 


42. Full size Barometer in elaborately carved oak frame, 
surmounted by superior eight-day timepiece with 5-in. 
dial, regulated from the front. he scales are in enamel, 
Firzroy words, double vernier with rack and pinion 
adjustments and portable screw. An extra-sensitive 
spiral Thermometer with Faurenueir and Centigrade 
scales is attached, and the instrument will be found 
specially suitable for the library or entrance hall (Fig. 23) 


43. Highly Carved Oak Frame Barometer, tube 3-in. 
bore, ensuring freedom from error of capillarity, for hall or 
large buildings, enamelled or ivory scales, Firrzroy 
words and double vernier with rack and pinion adjust- 
ments, attached Thermometer, thick plate glass fronts 


44. *Torricelli-Drebel Barometer (Registered.)—The 
frame of this instrument is elaborately carved in the Italian 
Renaissance style, and is surmounted by a carved. head 
of Torricelli, under which are the words in antique letter, 
“Torricelli invt. 1643.” A highly sensitive spiral Ther- 
mometer is attached, with FanHRENHEIT and CELsIus 
Scales, and’ surmounted by a carved head of Drebel, the 
inventor of the Thermometer, with words also in antique 
letter, ‘‘ Drebel invt. 1620,” under the head. In addition 
to being a most handsome piece of furniture for the hall 
or library, the instrument thus assumes an educational 
character. It has a bold tube supported by enamel scales, 
having Frirzroy words and double vernier of enamelled 
glass, with rack and pinion adjustments and portable 
screw (Fig. 26) : . ‘ : : 


45. Large richly Carved Oak Barometer, enamel or 
ivory scales, Firzroy words, double vernier with rack 
and pinion adjustments, large spiral attached Ther- 
mometer, and portable screw for convenience and safety 
in moving the instrument (Fig. 24) . 


46. Large Carved Solid Oak Barometer, double vernier 
with metal pointers, rack and pinion adjustments, 
enamelled or ivory scales, attached Thermometer and 
floating gauge (Fig. 25) . 


47. Best Carved Solid Oak Barometer, elaborate design, 
scroll and shell top, enamel or ivory scales, Fitzroy 
words—or, ‘Fair,” “Change” and “Rain ”—double 
vernier with rack and pinion adjustments and attached 
Thermometer (Fig. 22). 2 . . 


* The design of this instrument was suggested by Mr. J. MARTIN. 


1414 0 


I2 12 0 


Io 0 O 


Io 0 Oo 


710 0 


The above and following Barometers, where enamelled glass scales are used, may 


be had with red or black letters as desired. 


8, Hatton Garden, London, E.C. 
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ScALE ABOUT I-7TH. 
PEDIMENT BAROMETERS. 
(22) Shell and Scroll Barometer R 


(23) Clock Barometer . 
(24) Shield Top Barometer 
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PEDIMENT BAROMETERS. 


48. Best Carved Solid Oak Barometer, enamel or ivory 4s @& 
scales, Fitzroy words—or, “Pair,”. Change” and 
“Rain”—double vernier with metal pointers, rack and 
pinion adjustments and attached Thermometer (Fig. 28). 6 10 © 

49. Best Carved Solid Oak Barometer, enamel or ivory 
scales, Fitzroy words—or, “Fair,” “Change” and 
« Rain”—double vernier with metal pointers, rack and 
pinion adjustments and attached Thermometer (Fig: 29) - 610 0 | 

50. Carved Solid Oak Barometer, enamel or ivory scales, 
double vernier with metal pointers, rack and pinion 
adjustments and attached Thermometer (Fig. 30) - . 6 60 

51. Best Carved Solid Oak Barometer, enamelled or 
ivory scales, double vernier with metal pointers, rack 
and pinion adjustments and attached Thermometer . 6 60 

52. Best Carved Solid Oak Barometer, carved cross, 
enamelled or ivory scales, double vernier with metal 
pointers, rack and pinion adjustments and attached Ther- 
mometer (Fig. 27) - 2 ‘ r a f - . 6 60 

53. Best Carved Solid Oak Barometer, Gothic design, ' 
enamelled or ivory scales, double vernier with metal | 
pointers, rack and pinion adjustments, attached Ther- 
mometer, plate glass fronts (Fig. 31) ‘ ; - ~* 6 oO 6 

54. Best Carved Solid Oak Barometer, castellated top, 
enamelled or ivory scales, double vernier with metal 
pointers, rack and pinion adjustments, attached Ther- 
mometer, plate glass fronts (Fig. 33) : : = - 600 

55. Carved Solid Oak Barometer, saméas 54, but smaller 
size A : 5 : - " : 5 a é 

56. Carved Solid Oak Sea Coast Barometer, round top, 
enamel or porcelain scales, double vernier, metal pointers, 
rack and pinion adjustments, attached Thermometer (32) 415 © 

57. Sea Coast Barometer, plain round top, same as 
above (Fig. 34) é . 2 F , A : 

58. Sea Coast, or Fishery Barometer, in solid oak with 
brass fastenings, porcelain scale with lettering burnt in, 
double vernier, reading to tooth’ inch, extra large 
attached Thermometer, engine divided on. stem, and 
figured on scale, which is very open, plate glass door, to 
admit of removal of moisture from scale and tube (Fig.35) 5 9 © 

59. Carved Solid Oak Barometer for Sea Coast, square 
top, enamelled or porcelain scales, double vernier with 
rack and pinion adjustments, attached Thermometer and 
plate glass fronts. + ‘ ‘ : : ‘ . 

60. Solid Oak Barometer, plain frame as above (Fig.36) 4 4 0 

6x. Carved Solid Oak Barometer, enamel or ivory scales, 


410 0 


double vernier with rack and pinion adjustments and ScALE ABOUT 1-7TH. 
attached Thermometer (Fig. 42) - < S . - 410 0 PEDIMEN 
62. Solid Oak Barometer for Sea Coast, square top, (oi) Floating Gauge B T BAROMETERS. ae | 
enamelled or porcelain scales, single vernier with rack ; g' uge. Barometer 710 0 
and pinion adjustments, and attached Thermometer and (26) Torricelli-Drebel Barometer : ¢ 10 0 0 
plate.glass fronts (Fig. 37) 3 ‘ 3 : « 310 0 (27) Carved Cross Barometer . 6 6 
" : , : i 
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seis anoeT ara: ; PEDIMENT BAROMETERS, Bed 
PEDIMENT BAROMETERS. £ se a. (31) Ecclesiastical Barometer. f : 6 00 
; as Pte 6 10 6 (32) Round Top Sea Coast Barometer (carved) . - 415 0 
(28) Shield and Point oem . es 4s 610-0 (33) Castellated Top Barometer... Se as a” Foor 
\ (29) — bars soca wats nie gue, a. Or Be OS (34) Round Top Sea Coast Barometer o » — Bae 6 
(30) Solid Oak Barom : : : 7 & & 
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ScaLE ABOUT I-7TH. 


PEDIMENT BAROMETERS. 


SCALE ABOUT I-7TH. 


; 5 -&& 4 PEDIMENT BAROMETERS. 
(35) Sea Coast, or Fishery Barometer 5 0.0 be 
(36) Sea Coast Square Top Barometer . 4 40 (39) ule: Barometer (small size) ae 
(37) Sea Coast Square Top Barometer, single rack 310 0 (40) — — Walnut Barometer 3000 
(38) Sea Coast Square Top Barometer (small), double (42) euners Barometer * 2 ae 0 
a gad a 8 ge a ek BAS (42) Passerini Pattern Barometer 410 0 
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PEDIMENT BAROMETERS. 


63. Small Carved Oak Barometer, enamelled scales, 4 * 


double vernier, with rack and pinion adjustments and 
attached Thermometer (Fig. 39) - ‘ ‘ r 
64. Small. Carved Oak Barometer, same as preceding, 
with single rack r ‘ . A 3 6 i F 
65. Plain Walnut Frame Barometer, dome top, enamel 
scales, double vernier, with rack and pinion adjustments 
and attached Thermometer . : : . 7 
66. Plain Walnut Frame Barometer, dome top, &e., 
same as preceding, with single vernier (Fig. 40). « 
67. Solid Oak Barometer, for Sea Coast, small size, 
square top, ivory scales, double vernier, with rack and 
pinion adjustments and attached ‘Thermometer (Fig. 38) - 
68. Solid Oak Barometer, small size as above, single 
vernier, with rack and pinion adjustments " r 6 
69. Small Round Top Barometer, in oak or, rosewood, 
ivory scales, single vernier, with rack and pinion adjust- 
ments and attached Thermometer 2 i r - 
jo. Farmer's Barometer, on solid oak frame, ivory or 
enamel scales, sliding vernier, wet and dry bulb Ther- 
mometers, indicating temperature and moisture (Fig. 41) 

71. Farmer's Barometer, in carved oak frame, same 
as preceding. . : i’ a . ‘ . . 

1* Farmer’s Barometer, small carved ivory scales 

2. Solid Oak Barometer, for Sea Coast, square top, 
middle size, ivory or enamel scales, double vernier, rack 
and pinion adjustments and attached Thermometer 

73. Solid Oak Barometer, for Sea Coast, square top, 
game size as preceding, single vernier with ‘rack and 
pinion adjustments . : . ‘i z . ; r 

4. Carved Walnut Frame Barometer, ivory or enamel 
scales, double vernier with rack and pinion adjustments, 
circular flowered cap 2 E : ts . - ‘ 

75. Carved Walnut Frame Barometer, same as pre- 
ceding, single vernier with rack and pinion adjustments 

6. Carved Oak Barometer, enamel or ivory scales, 
double vernier, rack and pinion adjustments, attached 
Thermometer (like Fig. 30), extra carving to body . 

77. Solid Oak Barometer, neatly carved in leaf and flower 
design, enamel or ivory scales, double vernier with rack 
and pinion adjustments - . = $ . ‘ 

78. *¥The “Exchange,” or “ Reading Room” Baro- 
meter, in massive solid oak frame elaborately carved, 
with pillars at side, in Ionic design, very bold tube and 
broad enamelled glass scales, Firzroy words—or “ Fair,” 
“Change” and “ Rain”—double vernier with metal 
pointers and rack and pinion adjustments, spiral Ther- 
mometer with very legible FAHRENHEIT and Centigrade 
scales attached, and thick plate glass fronts 


» This Barometer has an imposing appearan| 
Institutions. 
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PEDIMENT BAROMETERS. 


79. The Model Barometer, e 1 
\ sliding vernier, tube visibl thr shasta 
portable screw. . ee 


a 80. The Model Baromet 
[ er, enamel 
mc] &c., as preceding, with attached joc. 
fi 10 
81. The Model Barome i 
(81 3 ter, ivo 
sliding vernier, and Thermometer. 0 =a 
82. The Model Baromet 
er, best 
; bold tube and enamel Saad acai 
$I I 0 


83. The Small Cotta i 
: ge Barometer, in ma- 
hogany frame, ivory scales, sliding metal Aa hee 
$013 6 
84. The Small Cottage Barometer, in ma- 


hogany frame, ivor i 
scales an r, wi 
Thermometer. . a ss rs 


MINERS’ BAROMETERS. 


Close observation has recentl. 
before an explosion in coal mange i ae 
a diminution of atmospheric pressure, and so 
convinced have the legislature become of th 
importance of this indication, that an Act of 
Parliament has been passed with the object of 
averting the disastrous consequences af explo 


sions, by rendering the 
i g use of the Barometer 


85. Miners’ or Pit Ba: 

3 rometer, com 

solid oak frame (screwed), compensated =. 

ped scale reading to 33 inches, attached enamel 

ese aor single vernier with rack and 
on adjustments, strong gl i 

43. bronze metal (Fig. 44). Sages ee ced 


SCALE ABOUT 1-7TH. 


86. Miners’ or Pit Barometer, in compact solid oak 


44. 


SCALE ABOUT I-7TH. 


— &c., same as preceding, round top, metal and a = 
: g! 7 ‘ace, Scale reading to 33 inches, with portable screw 1 12 0 
sen mage Pit Barometer, open face, ivory or enamel 
ras sliding vernier, attached Thermometer, India 
a — cistern, the brasswork and cistern coatell 
: ne glue, to prevent moi i 
puaiegaeed a oisture penetrating, and 
88. Miners’ or Pit B : ‘ coe 
i arometi i 
ponbrsnas ladies er, same as preceding, scale 
89. Miners’ or Pit B : 5 : ’ Seige 
. P arometer, same as i 
dinary cistern, scale reading to 34 inches ee 6 
go. Miners’ or Pit Aneroid B: i 7 
ar ipti 
eee een ometer, for description 
3 3 oO 


27, 


> 


James. Ff. Hicks,” 


WHEEL BAROMETERS. 


This is an instrument in which the varying 
height of a column of mercury is shown by the 
movement of a needle ona divided circular dial. 
This is accomplished by adopting the syphon 
for the Barometer tube, which is concealed _be- 
hind the dial and frame. An iron or glass float 
sustained by the mercury in the open branch is 
suspended by a counterbalance a little lighter 
than itself. The axis of the pulley has the needle 
attached to it and consequently moves the needle 
with the rise and fall of the mercury. It is ob- 
vious therefore that if the atmospheric pressure 
increases the float falls and the needle turns to Cc 
the right, and if it diminishes the needle turns in c 
the opposite direction. The divisions on the 
scale represent inches, tenths, and hundreths in 
the rise and fall of a column of mercury, and 
these can be read with great facility, as one inch 
occupies the space of six or more on this very 
open scale, according to size of dial. The word- 
ing is of course arbitrary, and indicates the 
probable weather that may be expected. 

Important improvements have recently been 
effected in this form of Household Barometer, 
so that they may be recommended as good wea- 


pessssssS 


& 


ther indicators where facility of reading is a de- QL 
sideratum. They are all furnished with delicately 45- 
balanced indices which respond to the slightest Scare ABour 1-8TH. 


variations of atmospheric pressure, and a great variety of new patterns 

of frames has been introduced, of which the following is a descrip- 

tion :— : 

gl. Wheel Barometer, 8-in. silvered metal dial, to-in. £5 4 
attached spirit Thermometer (Fig. 46) .: : ° » GDS 

92. Wheel Barometer, 8-in. silvered metal dial, convex 


"mirror, spirit level, oat-beard hygrometer, and attached 


spirit Thermometer F : " * : i 1 £rs 
3» Wheel Barometer, 8-in. silvered metal dial, ‘ Dotti” 

or scroll pattern, ro-in. attached plain Thermometer, 

without beading. : . ‘ F ‘ . « © ZO <0 
94. Wheel Barometer, 8-in. silvered dial, Dotti” pat- 

tern, beaded. scroll, to-in, attached plain Thermometer 

(Fig. 47) . E 3 . 2 E 6 : 5 “Grd 
g5. Wheel Barometer, same as preceding, but plate glass 

front . . 210 0 


96. Wheel Barometer, 8-in. silvered dial, “ Dotti” pat- 
tern, slightly carved scroll work, 1o-in. enamel attached 
Thermometer . ‘ g . e = . 210 0 
97. Wheel Barometer, 8-in. silvered dial, chastely carved, 
plate glass front, ro-in. enamel attached Thermometer - 3 3 ° 
98. Wheel Barometer, to-in. silvered dial, convex mirror, 
spirit level, oat-beard hygrometer, and attached spirit 
Thermometer.” - ar: 2 : ‘ : 


iM 8, Hatton Garden, London, E.C. 


48. 
WHEEL. BAROMETERS. 


ScALE ABOUT 1I-6TH. 


E : 46. 
(46) Long Box Plain 8-in. Wheel Barometer se 


38 


(47) Beaded “ Dotti” 8-in. Wh 
t -in. eel Barometer . 
(48) Beaded “Dotti” r0-in. Carved Wheel Barometer 


39 


+} 


Fames $.. Hicks, 


WHEEL BAROMETERS. 


gg. Wheel Barometer, 1o-in. silvered dial, ‘‘ Dotti” pat- 
tern, no beading, attached plain Thermometer o 


100. Wheel: Barometer, 10-in. silvered, dial, ** Dotti” 
pattern, beaded scroll, attached plain Thermometer . 


tor. Wheel Barometer, 1o-in. silvered dial, same as 
preceding, but plate glass front 3 . ‘ 


yo2. Wheel Barometer, 1o-in. silvered dial, best ring 


bevelled plate glass fronts, Thermometer, &c., as preceding — 


103. Wheel Barometer, tro-in. silvered dial, ‘‘ Dotti” 
pattern, slightly curved scroll work, 10-in. enamel attached 
Thermometer . : Pe r 3 6 . x 


104. Wheel Barometer, 10-in. silvered dial, elaborately 
carved in any wood, 1o-in, Thermometer (Fig. 48) . 


105. Wheel Barometer, to-in. porcelain dial, handsomely 
engraved ornamental centre, “Dotti” pattern, beaded 
scroll, best ring bevelled plate glass fronts, and 1o-in. 
enamel attached Thermometer on opal scale, Far. and 
Cent. scales. F x . ‘ : " r 


106. Wheel Barometer, to-in. silvered dial, handsomely 


carved solid oak frame, best ring bevelled plate glass 
front, enamel attached Thermometer, Faure. and Cent. 


310 0 


4 10 0 


ie) 


15 0 


8, Hatton Garden, London, E.C. 


scales, acorn and leaf pattern . : > « > 5 0 0 
107. Wheel Barometer, 1o-in. silvered or porcelain dial, 
handsomely carved in oak, circular centre,.enamel tube 
Thermometer, Faur. and Cent. scales. % C . #me 6 
108. Wheel Barometer, 12-in. silvered dial, oat-beard 
hygrometer, convex mirror, spirit level and attached 
Thermometer . ® . ‘ . 5 P F + 210 0 
109. Wheel Barometer, 12-in. silvered dial, attached @ 
Thermometer F : . : 5 s < « (2 0 :0 CALE ABOUT I-8TH. 
Pe h tie - z CARVED 
110. Wheel Barometer, 12-in. silvered dial, ** Dotti” or r1e. Wheel Baromet pd ore genie De | 
scroll pattern, attached enamel Thermometer ~ Beko! di Rathi desi er, to-in. silvered or porcelain dial, £ s. 
= ; vor ae ic design, castellated top, richly ornate, square centre 
111. Wheel Barometer, 12-in. silvered dial, “‘ Dotti carved in solid oak, spiral attached Thermometer, having 
pattern, beaded scroll, carved enamel attached Thermo- enamel tube, Fahr. and Cent. scales (Fig. 49) ' i $e 2 
meter “ < P ‘ 2 P 3 a s ~ 325 9 116. Wheel Barometer, same as preceding, 8-in. dial 9 
112, Wheel Barometer, 12-in. silvered dial, ‘ Dotti” 117. Wheel Barometer, 1o-in. silvered or porcelain dial, 
pattern, carved scroll work, enamel Thermometer . - § OG richly carved solid oak in elaborate floral design, circular 
113. Wheel Barometer, 8-in. silvered dial, Medizval eae. ate tube, spiral Thermometer, Fahr. and 
design, square centre, elegantly carved in solid oak, 118, img: ig. 50) 2 3 3 Boo 1 6 6 
enamel tube Thermometer, Faur. and Cent. scales - 400 ? eel Barometer, same as preceding, 8-in. dial 5 © 
1 ! : amas 119. Wheel Barometer, 8-in. silvered dial, richly carved 
114; Wheel Barometer, 12-in. silvered dial, in hand- Ionic pillars, square centre in solid oak, enamel spiral 
somely inlaid mother-o’-pearl frame, attached Thermo- * attached Thermometer, Fahr. and Cent. scales (Fig. 51) 9 9 
meter, enamel Faur. and Cent.scales .  - + + 4 0° 0 120. Wheel Barometer, same as preceding, 10-in. sil- 
vered or porcelain dial . < _ At 22 


These instruments are supplied in.rosewood, walnut, mahogany or oak frames. 


121. Wheel Barometer, to-in. silvered or porcelain dial, 


te G St t di in 4 ry * ‘, 

| be a lass mere” _—_ ler a at 4/6 aaa a e ot gro design, quae centre, elegantly carved in solid 

ee! arometers intende: lor exporta' 1on shou. e express! Ly. lescribed as suc. 0a. enameé. tube 

{ in order that the necessary precautions against injury may be adopted in packing. , 4 hermometer, Fahr. and Cent. scales 2 2 0 


y de & e sie 


40 4r 


52. 
SCALE ABOUT I-I6TH. 


u BAROGRAPH, 


OR 
SELF-RECORDING MERCURIAL BAROMETER, £68. 
As adopted by the Meteorological Cominittee of the Royal Society. 

122. ‘This instrument is simpler in its arrangement than the Thermo- 
graph, but resembles it in recording photographically, not temperature, 
but the changes in the height of the Barometer. A clock revolves a 
cylinder, bearing photographic paper, once in 48 hours. 

A double combination of achromatic lenses brings to a focus rays pass- 
ing through a slit placed in front, of the mercurial column, behind which | 
is a strong gas-light or paraffin lamp, the rays of which are condensed 
upon the slit by two plano-convex lenses (see page 7-) 


SYMPIESOMETERS. 


This instrument is now used chiefly in conjunction with 
the Mercurial and Aneroid Barometers, for purposes of com- 
parison. Its indications result partly from the pressure, and 
partly from the temperature of the atmosphere; it would, 
therefore, be more correctly named a Thermo-Barometer. 

In using it, note first the temperature of the attached 
Thermometer, then adjust the metal pointer of the pressure 
scale to the same degree as the Thermometer at side ; the 
height at which the coloured fluid then stands, shows on the 
sliding scale the atmospheric pressure in inches and tenths 
of the Barometer scale. 

123. Sympiesometer, in rosewood or mahogany frame, . 
rack work motion, plate glass front registering index 
(Fig. 53)- ae + BF OD o 

124. Sympiesometer as above, sliding motion £2 10 0 

125.. Sympiesometer, portable, for taking altitudes, in 
sling leather case (10,000 feet). $3.0 0 

126. Sympiesometer, same as preceding, for altitudes 
to 15,000 feet, for the pocket. < $4 10 0 


ScALE ABOUT 1-8TH. 
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STORM GLASS, 


OR 


CHEMICAL WEATHER GLASS. 


This instrument has been known for more than a hundred years, and 
though the name of the inventor is unknown, tradition attributes the 
honour to an Italian sailor. It is simply a glass bottle, 10 inches long, 
containing a mixture of camphor, nitre, sal-ammoniac, alcohol and 
water. It has latterly fallen somewhat: into disrepute from want of 
due care being exercised, in the preparation of the solution; but when 
properly prepared it will be ‘found useful for aiding, with the Baro- 
meter and Thermometer, in forecasting the weather.” 

The late Admiral Fitzroy, in speaking of this instrument, says: 
“Temperature affects the mixture much;” and, in order to facilitate 
observations under this head, J.J. Hicks has recently designed and 
registered an arrangement in which the stem of a Thermometer is im- 
mersed in the fluid, as shown at Fig. 56, thus imparting a higher value 
to the indications of the instrument. The following remarks by the 
Admiral will show that he attached a certain amount of importance to the 
instrument, as confirmatory of the indications of the Barometer, &c.:— 


“ Since 1825, we have generally had some of these glasses, as curiosities rather than 
otherwise; for nothing certain could be made of their variations until lately, when it 
was fairly demonstrated that if fixed undisturbed in free air, not exposed to radiation, 
fire, or Sun, but in the ordinary light of a well-ventilated room, or, preferably, in the 
outer air, the chemical mixture in a so-called storm glass varies in character with the 
direction of the wind—not its force, specially (though it may so vary in appearance, 
only from another cause—electrical tension). 

“ As the atmospheric current veers toward, comes from, or is only approaching from 
the polar direction, this chemical mixture—if closely, even microscopically watched— 
is found to grow like fir, yew, fern leaves, or hoar-frost—or like crystallizations. 

“As the wind, or great body of air, tends more from the opposite quarter, the lines or 
spikes—all regular, hard, or crisp features—gradually-diminish till they vanish. 

“Before, and in a continued southerly wind, the mixture sinks slowly downward in 
the vial till it becomes shapeless, like melting white sugar. 

“ Before, or during the continuance of a northerly wind (polar current), the crystal- 
lizations are beautiful (if the mixture is correct, the glass a fixture, and duly placed) ; 
but the least motion of the liquid disturbs them. 

“When the main currents meet, and turn toward the west, making easterly winds, 
stars are more or less numerous, and the liquid dull, or less clear. When, and while 
they combine by the west, making westerly winds, the liquid is clear, and the crystal- 
lization well-defined, without loose stars. 

“While any hard or crisp features are visible below, above, or at the top of the 
liquid (where they form for polar winds), there is plus electricity in the air; a mixtuie 
of polar current co-existing in that locality with the opposite, or southerly. 

“ When nothing but soft, melting, sugary substance is seen, the atmospheric current 
(feeble or strong as it may be) is southerly with minus electricity, unmixed with, and 
uninfluenced by, the contrary wind. : 

“Repeated trials with a delicate galvanometer, applied to measure electric tension 
in the air, have proved these facts, which are now found useful for aiding, with the 
barometer and thermometer, in forecasting weather. 

“Temperature affects the mixture much, but not solely; as many comparisons of 
winter with summer changes of temperature have fully proved. 

“A confused appearance of the mixture, with flaky spots, or stars, in motion, and 
less clearness of the liquid, indicates south-easterly wind, probably strong to a gale. 

“ Clearness of the liquid, with more or less perfect crystallizations, accompanies a 
combination, or a contest, of the main currents, by the west, and very remarkable these 
differences are,—the results of these air currents acting on each other from eastward, 
or from an entirely opposite direction, the west. 

“The glass should be wiped clean now and then; and once or twice a year the 
mixture should be disturbed, by inverting and gently shaking the glass vial.” 
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55° 


ScALE ABOUT I-5TH. 


STORM GLASSES. 


127. Storm Bottle (ro-in.), r-in. diameter, brass cap 
(Fig. 55) + : soo sth, 3 . . 
128. Storm Bottle (12-in.), 1}-in. diameter, brass cap 
(Fig. 55) - E - oo 3 é ‘i . 2 “ 
129. Storm Glass (8-in.), square top, boxwood scale, 
per doz. 4 2 . , . ° : * # aoah 
130. Storm Glass (8-in.), square top, boxwood scale, with 
plain Thermometer 2 : F per doz. 
131. Storm Glass (9-in.), eliptic top, boxwood scale, 
enamel tube Thermometer, FAHRENHEIT scale per doz. 
132. Storm Glass (1o-in.),- round top, boxwood scale, 
enamel tube Thermometer, FAHRENHEIT scale 
133. Storm Glass (to-in.), round top, boxwood scale, 
enamel tube Thermometer, Faure. and Cent. scales doz. 
134. Storm Glass (12-in.), round top, boxwood scale, 
enamel tube Thermometer, FAHRENHEIT scale . each 
135. Storm Glass (12-in.), round top, boxwood scale, 
enamel tube Thermometer, Fanr. and Cent. scales each 
136. Hicks’ New Registered Storm Glass (8-in.), hav- 
ing the bulb of the Thermometer immersed in the fluid, 
boxwood scale, enamel tube Thermometer r each 
137. Hicks’ New Registered Storm Glass(1o-in.) _,, 
138. Hicks’ New Registered Storm Glass (r2-in.) 
139. Storm Glass, on best 12-in. porcelain scale, with 
attached Thermometer, and Fanrenueir and Centigrade 


scales. = é fg we soe each 
140. Storm Glass, on best 12-in. porcelain scale, with 
attached Thermometer, single scale e > each 


Printed directions with each instrument. 


per doz. . 


ro 


Io 


Anan 
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SCALE ABOUT I-IOTH. ScALE ABOUT I-7TH. SCALE ABOUT I-IOTH. 


ANEROID BAROMETERS. 


This convenient form of Barometer is supplied in all sizes, from 
1} inch to 36 inches diameter, and equally sensitive in all sizes. 

As weather indicators, they are remarkable for sensibility, while their 
portability recommends them to Tourists, for estimating the height of 
mountains, and to Engineers, for ascertaining the depth of mines. 
Where portability is a desideratum, and extreme accuracy not indis- 
pensable, the Aneroid may be fairly chosen before the most portable 
mercurial Barometer. 

Its compact circular form renders: it specially suited for travellers, 
who, forewarned by its indications, may postpone excursions which 
might end in disappointment, or vice versa. 

In writing of this instrument the following high authorities thus 
express themselves :— 

The late Admiral Firzroy, F.R.S.— Quick in showing the vari- 
ation of atmospheric pressure.” 

Col. Sir Henry James, R.E.—‘‘ The best form of barometer, as a 
weather glass, that has been made.” 

James GtatsHer, Esq., F.R.S.—‘‘ The Aneroid readings may be 
safely depended upon.” 

J. H. Betvitte, Esq., Royal Observatory, Greenwich.—“ Its move- 
ments are always consistent.” 

' Sir Leoporp McCuintocx.—‘ Atmospheric changes are indicated 
Jirst by the Aneroid.” 


se 
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60. 
ScaLE ABOUT 3-4THS. 
Construction of the Aneroid ‘Barometer.—The Aneroid Baro- 
meter, as shown at Fig. 60, consists of the vacuum chamber (B), com- 


posed of two discs of corrugated German silver firmly soldered 
together, forming a box, from which the air is exhausted and to 
each side of which is attached a brass centre—one with a thread on it 
to screw the chamber to the base-plate (A), the other plain, with a hole 
drilled across it to receive.a knife-edge (C), which suspends the vacuum 
chamber from a powerful spring (D), as seen in the drawing. On these 
principally depends the action of the instrument. The base, or found- 
ation-plate (A), is of iron or brass and circular in form; to this the 


* vacuum chamber is attached, while a strong iron carriage (E), fixed 
across the chamber, supports the main-spring (D), which, acting in direct 


opposition to the undulations of the vacuum chamber (B), give rise to 
the variations of the needle (F) on the dial. To the main-spring (D) is 


- attached to the main lever (C) a compound bar of iron or brass, which 


compensates for errors arising from changes of temperature. To the 
end of this arm is attached a small rod of steel to connect it to the 
regulator, which is furnished at its centre with a vertical arm of brass 
by which it communicates with the movement. 

The movement” is furnished with a stout base-plate (K), to the 
centre of which a short brass pillar is screwed, beating a projecting 
arm (M), at the end of which are two smaller brass pillars (N), supporting 
a thin plate of brass (O), and between these and the flat arm works the 
arbor (P), on which is fixed the index. A piece of fine chain (Q), as used 
in the works of watches, is attached to and works round the arbor (P) on 
the rise of fall of thé lever, and a fine hair spring of coiled steel (R) 
keeps the hand in its proper position. 

The regulator (I) supports a vertical brass arm (J), to which is attached 
the fine chain which works round the arbor. 

The connection having been made between these various parts, the 
entire movement is screwed to the iron foundation-plate (A) and con- 
nected with the main lever, by means of a fine steel rod at the end, and 
the communication thus rendered complete between the various parts of 
the instrument, it'is ready for the final adjustment of the dial and hand. 

This done, it only remains to graduate the scale, which is effected 
by placing the instrument under the glass receiver of an air pump with 
a Standard Mercurial Barometer attached. The air is then exhausted, 
and, as the mercury falls inch by inch, the Aneroid Scale is pointed off 
and graduated from 31 inches to any required range. 
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SCALE ABOUT 1-4TH. 


CARD DIAL ANEROID BAROMETERS. 


141. Aneroid Barometer, 5-in. enamel card dial 
142. Aneroid Barometer, 5-in. enamel card dial 
143. Aneroid Barometer, 5-in. enamel card dial 
with Thermometer . e ‘ : 
144. Aneroid Barometer, 5-in.enamel card dial 
open face . $ : ; A : ‘ : 
145. Aneroid Barometer, 5-in.enamel card dial, 
open face, with Thermometer . é ‘ D 
146. Aneroid Barometer, 5-in. hard enamel dial 
147. Aneroid Barometer, 5-in. hard enamel dial 
with Thermometer ; ; 


148. Aneroid Barometer, closed card dial, in 
velvet-lined cloth-covered case . . S P 
149. Aneroid Barometer, closed card dial,. in 


velvet-lined cloth-covered case,with Thermometer 2 10 0 


150. Aneroid Barometer, open card dial, in 
velvet-lined cloth-covered case . ‘i 

151. Aneroid Barometer, open card dial, in vel- 
vet-lined cloth-covered case, with curved Ther- 
mometer . Pi ‘ 


SILVERED METAL DIAL ANEROID 


152. Aneroid Barometer, 5-in. silvered dial 

153- Aneroid Barometer, 5-in. silvered dial, 
with Thermometer » ‘ ; R 

154. Aneroid Barometer, 5-in. silvered dial 
open face 2 s 5. “ ‘ 2 : 

155. Aneroid Barometer, 5-in. silvered dial, 
open face, with Thermometer . c 

156. Aneroid Barometer, 8-in. silvered dial 

157. Aneroid Barometer, 8-in. silvered dial, 
with Thermometer 


and quality. rst quality. 
Ss. . Ss. 

0.16 6 5% 6) [0 
Io5 0.110 0 
I 5 0.110 0 
Esy Get oO © 
TIO O52 5) 0 
rH o«t mm 6 
EF 6.6 22h 6: 
6-inch, 8-inch, 
22 0.215 0 

+3 00 
215 oO. 


3 8 © 


2 6.3 7 ‘6 


BAROMETERS. 
and quality, st quality. 
U9 Ont y 

IIo 0.2 2'0 
rim 6.212 6 
22 0.215 0 
3 3 9.310 0 
37 6.34970 
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SCALE ABOUT I-6TH. 
DRAWING ROOM ANEROID BAROMETERS. 
& 


158. Aneroid Barometer, 5-in. metal dial, or- 
dinary range, on bronze “Greyhound” stand 
(Fig. 62) . p . . : 2 5 8 

159. Aneroid Barometer, 5-in. metal dial, or- 
dinary range, with ccurved Thermometer, on 
bronze “ Sea-horse” stand (Fig. 63) 3 3 ° 

360. Aneroid Barometer, 5-in. open metal dial, 
ordinary range, two Thermometers, spirit and 
mercury, on bronze ‘“ Benvenuto Cellini ” 
stand . . . . . 7 ° 

161. Aneroid Barometer, closed silvered metal 
dial, in velvet-lined cloth-covered case * 

162. Aneroid Barometer, closed silvered metal 
dial, in velvet-lined cotton-covered case, with 
Thermometer . a ‘ F . : : 

163. Aneroid Barometer, open silvered metal 
dial, in velvet-lined cotton-covered case 

164. Aneroid Barometer, open silvered metal 
dial, in velvet-lined cloth-covered case, with 
curved Thermometer 3 - é $ 

16s. Aneroid Barometer, 5-in. silvered dial, 
scale divided to 1ooth-in., very best compensated 

166. Aneroid Barometer, 5-in. bevelled plate 
glass dial, scale divided on the glass to 1-5oth-in., 
case silvered inside—all works visible - 

167. Aneroid Barometer, as preceding, 6-in. 
transparent dial : ‘ oe E 

168. Aneroid Barometer, 8-in. enamel card 
dial, with Thermometer 2 


4 


6-inch. 8-inch. 
s. d. 4s 
4 0.410 
0 0.4 10 
5 0-5 5 
5 0.3 0 
qo 0-3 5 
15 0.3 10 
3 0.3 15 
30-4 4 
22 0 
215 0 
2 2 0 


# 
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ScALE ABouT 1-8TH. 
MANSION ANEROID BAROMETERS. 
ae Aneroid Barometer, 8-in. silvered dial, Gothic 
cet bp fo» richly ornate, square centre, carved 
, bevelled glass front, enamel Th 
Cent. scales (Fig. 64) . : Pa ae 
170. Anerdid Barometer, 8-in. silvered dial, Ionic design, 
— centre ny carved in solid oak, bevelled glass 
(He 6. ; ‘SAeemonietaty Faure. and Cent. scales 
171. Aneroid Barometer, 8-in silvered dial, flo esign, 
, " oral d 
ao ak Lert no centre, enamel tube, as 
ass front, spira ermometer, FAur. 
Ge &) i : ; e , rg = Cent. scales 
172. Aneroid Barometer, to-in. sil i othic 
design, castellated top, sare as hy gig a, pis 
173. Aneroid Barometer, 1o-in. silvered dial, Ionic de- 


+ 


sign, square centre, elegantly carved, same as Fig. 66 
174. Aneroid Barometer, to-in. silvered dial, floral de- 
sign, round centre, same as Fig. 65 
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ScALE ABOUT 1-6TH. 


HALL OR LIBRARY ANEROID _BAROMETERS. 


175. Library Aneroid, 5-in. silvered metal dial, ornamental 
centre, with eight-day clock and spiral bulb Thermo- 
meter between, having double scale, mounted in elaborately 
carved solid oak stand, Egyptian design (Fig. 67) - a 
176. Library Aneroid, 6-in. silvered dial, ornamental cen- 
tre, with curved Thermometer in elaborately carved oak 
or walnut case, castellated design (Fig. 70) - A ‘ 
177. Library Aneroid, same as preceding, with open face, 
and Thermometer é Pare : r . ‘ 
178. Library Aneroid, 4}-in. silvered metal dial, orna- 
mental centre, in oak or walnut case, ecclesiastical design, 
bevelled plate glass front, polished edges - F : 
17g. Library Aneroid, 5-in. silvered metal dial, ornamental 
centre, curved Thermometer, plate glass front, in solid oak 
frame, shell and fruit design (Fig. 68). 3 . A 
180. Aneroid Barometer, 5-in. silvered dial, bevelled 
plate glass front, enamel Thermometer, Fahr. and Cent. 
scales, mounted in carved solid oak frame (Fig. 57) 

181. Aneroid Barometer, 5-in. silvered dial, ornamental 
centre, bevelled plate glass front, enamel Thermometer in 
carved solid oak frame, Ionic design (Fig. 59) : : 

182. Aneroid Barometer, 6-in. enamel card dial, in 
carved oak frame, ivy design with clock (Fig. 58) - 

183. Aneroid Barometer, 5-in. enamel card open dial, in 
carved oak frame . . . c s F ° 

184. Hall ‘Aneroid, 8-in. enamel card dial, in solid carved 
oak frame, plate glass front with Thermometer - ‘ 

185. Hall Aneroid, 8-in. enamel card open dial, in solid 
carved oak frame, plate glass front with Thermometer 
Aneroid Barometers are, on account of their conveniently small size, 

able for use on board ship. 


2 


3 


s. da. 
9 (0 
4 0 
10 0 
oe) 
Io O 
15 °o 
Io oO 
I5 0 
5 fe 
o oO 
Oo. oO 


specially suit- 
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ANEROID BAROMETERS. 


‘186. Aneroid Barometer, 5-in. metal dial, curved Ther- 
mometer, ornamental centre, solid carved oak mount in 
Renaissance style (Fig. 69). : p z 
“" as Set ae silvered metal dial, plate glass 
ront, in strongly electro-gilt mount  steering- 
Ping * (Fig. 71), 44-inch dial . 3 . mons. wile 
1874, Aneroid Barometer, 2}-in dial, in highly electro- 
ce > 2 al, in highly electro- 
i _— eas white rings, steering- 

1878. Aneroid Barometer, same as 187, 24-in. dial 
C ) , 2}-in. dial - 

188. Aneroid Barometer, same ae preseding, with 
cornelian handles (Fig. 71), 3-in. dial. " mT 

188a. Aneroid Barometer, 2i-in. dial, in highly electro- 

gilt, mortar design on polished oak carriage . r 

189. Aneroid Barometer, 24-in. dial, in highly electro- 


50 


gilt, kettle-drum design on gilt tripod stand 


4 15 
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‘Full Size. 


‘9000 - 4 


POCKET ANEROID BAROMETERS 
With silvered dial, in morocco case. 


Description. witinch. | atinch. 3-inch, grinch. 
Eos alge &/£ «= alk s @ 
2 2 012 2 0|2 2 0 


go. Ordinary range scale. 
1gt- Do. with Thermo- | 


meter . . . .|210 0}]210 0}|2 10.0 
192. Do. open face (275 o| 215 0/215 0 
193. Do. do., and , 


Thermometer* - 3g @ oO] 3 G8 Oo) F 2 -e 
194. Do. raised dial, : 

curved Thermometer, 
compensated, ‘ Fair,” 
“Change” and Rain” | 3 5 013 10 © 310 o|4 4 0 


195. Watch size Pocket Aneroid, rj-in. enamelled dial 4 5 @ 
metal gilt, in morocco case. . c ‘ . - 118 6 
196. Watch size (small) Pocke Aneroid, 14-in. silvered 

dial, metal gilt, compensated, in morocco case : » 3 5) 9 
197. Watch size (small) Pocket Aneroid, 1}-in. silvered 

dial, metal gilt, compensated, altitude scale of 

feet, in morocco case . 3 " s 3% 0 


198. Watch size (small) Pocket Aneroid, insilvercase 5 © 0 
1g9- Mining Aneroid Barometer, 2}-inch raised silver 

dial, scale of feet from 2000 below sea level to 6000 above, 

curved Thermometer, in morocco case. This portable 

Aneroid is specially adapted for engineers and surveyors, 

enabling them, without calculation, to ascertain heights of 

mountains and depths of mines . 2 Te s 3°00 

* Ordinary range Barometers, compensated for temperature, s/-each extra. Thermo- 
meters to Altitude Barometers, 5/- each extra. 


Se 


Mountain Aneroids of any diameter, with range of scale to any height or depth. 


e 
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Full Size. 


MOUNTAIN ANEROID BAROMETERS. 


All Compensated for Temperature, with silvered dial, in morocco case. 


Description. 


wieigttsi:) tpsounved| — Batnanered) — Junsanered 


200. Altitude scale, from s a |£ s dls a 


6,000 to 10,000 feet 


& 
‘ ° 3 

201. Do. to 15,000 ft. { ; ° 3 ; rs 3 3 é 4 a 3 
202. Do. to 20,000 ft.) 3 15 0/315 0 ie | = 
203. Revolving altitude : os See 

scale from 6,000 to 10,000 , 

feet, raised dial and 

curved Thermometer .|:3 10 0/4 0 o|4 0 0].4 10 0 


204. Poca to 15,000 ft., 
raised dial 
7 : «| 3 15 ‘0 Io oO 
205. Peet to 20,000 ft.,| * He PO Oh ea ae 
Talse: 1a. 0 il 
. : -|4 0 0 i105 /6 e@tr. A3il1,5/6 os 
Above prices for Gilt Metal Cases. id ‘} sated = Jase 


Prices ExtTRA FoR 


German silver plated i, 6 6 i 
Standard silver . afi & Es ° os ae : dae 


206. Mountain Aneroid, 13-inch dial, altitude scale to & s @ 
10,000 feet inner circle of inches, in morocco case; regis- 
tered design, having compass and pebble lens in centre 
to facilitate reading of contracted scale. . = 

207. Mountain Aneroid, 13 inch dial, altitude scale to 
ae feet, in morocco case of registered design, with 

ack ne eee Tans compass in centre, very convenient . 4.10 © 

7 : oi arometer, 5-in. silvered raised dial,-scale 

en ae 18,000 to 21,000, with Thermometer 75/-and 410 0 

ee wr ini to Tein. Aneroid, . . 
‘, : 2 r ‘ 12 SE 
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ALTITUDE TABLES 


FOR USE WITH THE 


ANEROID BAROMETER, 


By the ASTRONOMER Roya. 


Feet. 


Aneroid, | rreight Aneroid, 

in a 
Corrected Correcte 
Barometer} Fe |Barometei 


Height Aneroid, Height 
in d 
Feet. corre 
ft. | in. 
o | 31000 
50 | 30°943 
roo | 30°886 
150 | 30°830 
200 | 3°°773 
250 | 30°717 
300 | 30°66r 
350 | 30°604 
| , 400 | 30°548 
450 | 307492 
500 | 30°436 
550 | 30°38r 
600 | 30°325 
650 | 30°269 
700 |° 30°214 
+ 750 | 30°559 
800 | 30°103 
850 30°048 
goo |. 29°993 
50 | 29°938 
1000 | 29°883 
1050 29°828 
1100 | 29°774 
1150 | 29°719 
1200 | 29°665 
1250 | 29°610 
1300 | 29°556 
1350 | 29°502 
1400 | 29°448 
1450 | 29°394 
1500 | .29°340 
1550 | 29°286 
1600 | 29°233 
1650 | 29°79 
1700 | 29°26 
1750 | 29°072 
1800 | 29019 
1850 | 28°966 
. Ig00 | 28°913 
1950 | 28°860 
2000 | 28°807 
2050 | 28°754 
2100 | 28°701 
2150 | 28°649 
2200 | 28°596 
2250 | 28°544 
2300 | 28491 
| 2350 | 28°439 
| ‘i 
i 2400 | 28°387 


ft. 

2400 
2450 
2500 
2550 
2600 
2650 
2700 
2750 
2800 
2850 
2900 
2950 
3000 
3050 
3100 
3150 
3200 
3250 
3300 
3350 
3400 
3450 
3500 
3550 
3600 
3650 
3700 
375° 
3800 
3850 
3900 
3950 
4000 
4050 
4100 
4150 
4200 
4250 
4300 
4350 
4400 
4450 
4500 
4550 
4600 
4650 
4700 
4750 
4800 


in. ft. | in. 
28.387 | 4800 | 25°994 
28'335 | 4850 | 25°947 
28°283 | 4900 | 25°899 
28-231 | 4950 | 25°852 
28°180 | 5000 | 257804 
28°128 | 5050 | 25°757 
28°076 | 5100 | 25°710 
28-025 | 5150 | 25°663 
27°973 | 5200 | 25'616 
27°922 | 5250 | 25°569 
27°871 | 5300 | 25°522 
27°820 | 5350 | 25°475 
27°769 | 5400 | 25°428 
27718 | 5450 | 25°382 
27°667 } 5500 | 25°335 
27°616 | 5550 | 25°280 
27°566 | 5600 | 25°242 
27°515 | 5650 | 25°196 
5900 | 247966 


27°465 | 5700 | 25°15° 
27°415 | 5750 | 25°104 
27364 | 5800 | 25°058 
27°314 | 5850 | 25:012 
27°264 

27'214 | 5950 | 24°920 
27-164 | 6000 | 24°875 
277115 | 6050 | 24°829 
27°065 | 6100 | 24°784 
27015 | 6150 | 24°738 
26°966 | 6200 | 24°693 
26916 | 6250 | 24°648 
26°867 | 6300 | 24°602 
26°818 | 6350 | 24°557 
26°769 | 6400 24°512 
26°720 | 6450 | 24°467 
26°67 | 6500 | 24°423 
26622 6550 msT 
26° 600 | 24°33. 
path 6650 | 24°288 
267476 | 6700 | 24°244 
26°427 | 6750 | 24'200 
26'379 | 6800 | 24°555 
26°330 | 6850 | 24°11T 
26:282 | 6900 | 24°067 
26°234 | 6950 | 24°023 
26°186 | 7000 | 23°979 
267138 | 7050 | 23°935 
26'090 | 7100 | 23°89t 
26°042 | 7150 | 23°847 
25'994 | 7200 | 23'803 


23'803 9600 
23°760 | 9650 
23716 | 9700 


22°323 | 11350 
22°282 
22°241 
22°200 
22'160 
22°119 
22°079 
22°038 
21°998 
21'957 


2r'or7 
21'877 
21°837 
20°797 


Aneroid, 


or 


Corrected 
‘Barometer 


in. . 
21°797 
24°757 
20°717 
21677 
21°638 
23°598 
21°558 
21°519 
21°479 
21°440 
21°40 
21°361 
21°322 
21°283 
21°244 
21°205 
21166 
21128 
21°089 
21°050 
21012 
20°973 
20°935, 
20°896 
20°858 
20°820 
20°782 
20°744 
20°706 
20°668 


+ 20°630 


20°592 
20°554 
20°517 
20°479 
20°44 
20°404 
20°367 
20°329 
20°292 
20°255 
20°218 
20°18 
20°44 
20°107° 
20°070 
20°033 
19°996 
19°959 
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ScaLE ABouT 1-8TH. 


SELF-RECORDING ANEROID BAROMETER.* 


210. Self-Recording Aneroid Barometer, plain top, 
solid French polished walnut case with plate glass hinged 
front, open scale to Barometer, minute circle to clock, 
Dimenuon Thermometer with magnet for adjusting 
indices, as per description on page 10. 

21x. Self-Recording Aneroid Barometer in French 
polished walnut case, ornamental top (Fig. 76), glass 
door, superior eight-day clock, self-registering maximum 
and minimum Dimenuon Thermometer, and scale of 
inches on the recording-pencil guide ‘ : 5 

212. 52 prepared Charts for ditto, sufficient for one year 

213. 104 do. « do. sufficient for two years . 

214. 208 do. do. sufficient for four years . 


&£ s& da. 
210 q 
22 0 0 

I 00 

ry 6 

4.00 


KEW VERIFICATIONS OF BAROMETERS. 


The. Kew Committee of the Royal Society undertake 
Barometers with brass scales and verniers,t and, when 


to verify 
required, 


J. J. Hicxs will have pleasure in obtaining such verifications for his 


customers at the following charges: 


215.. Standard Barometer, including verification for the 


attached Thermometer, and carriage to and from 
Kew . é 


-216. Marine Barometers . 
217. Aneroid Barometers, compensated . 


* For detailed description see page ro. 
+ Exceptions are sometimes made in the case of i ivory scale Barometers. 


010 0 
015 0 
015 0 
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ScALE ABOUT 1-8TH. 


DIVIDING ENGINE. 


ded by the meteorologist, the 
les of Thermometers, Baro- 
renders the use of first-class 


218. The extreme accuracy now deman 
chemist, and the medical man, in the sca 
meters, and other instruments of precision, 
Dividing Engines absolutely indispensable. 4 >t 

The illustration above shows a_beautifully-contrived Divider on 
RamspeEn’s principle, of the kind referred to, having a long fine steel 
screw. The novelties are—First, the wheel at the screw-head, which 
js divided into 200 or 400 parts, and has cut upon its circumference 
(which is made broad) a helix screw, in the thread of which runs a 
detent, carried along by the run of the thread till it meets a stop 
clamped on the helix at a definite point; this arrests the screw at this 
point of the motion. . ; : . , 

Engines of this cgnstruction are in daily use in J. J. Hicks Factory, 
and will divide, in the clearest manner, a space of one inch into 250 
parts. 7 $50 to £100 


Verification of Thermometers.—The Kew Committee of the 
Royal Society announce their readiness to aid meteorologists in the 
production of intercomparable observations, by undertaking the verifi- 
cation of instruments sent for that purpose to, the Kew Observatory. 
They are there compared with absolute Standards, and the extent to 
which they differ, at various parts of their respective scales, duly noted. 
A copy of this verification is returned with the instrument, the carriage 
to and from being defrayed by the owner. » 

The Committee stipulate that the Thermometers must be divided on 
the stem In accordance with this stipulation, J. J. H1cxs will, when 
desired, have pleasure in forwarding to Kew any instruments of his 
manufacture, for verification, at the following charges :— 


8, Hatton Garden, London, E.C. 


Thermometers— . % ss a 
arg. Ordinary range, engine-divided on stem . : o 1 6 
220. Scale reaching to boiling-point on stem .°  - - @ 3 *O 
221. Calibrated through entire range of scale . : - 0 6:0 


* 
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THERMOMETERS. 


Though the invention of the. Thermometer has been ascribed to 
various scientific men, it only assumed a practical shape in 1620, at 
the hands of Dresser, a Dutch physician. Ha try substituted mer- 
cury for spirit, in 1697; Reaumur modified. the instrument in 1730, 
and FanreNuEir in 1749; CeLstus improving it in 1742, by adding the 
scale now known as Centigrade. 

For many years it was exclusively used by chemists and men of 
science; it afterwards received numerous applications in the arts and 
manufactures; and, more recently, it is considered an essential in 
every household. 


Thermometers, briefly described, are instruments for measuring 
degrees of heat by the contraction or expansion of fluids in enclosed 
tubes. The tubes, which.are of glass, have spherical, elongated, or 
spiral bulbs blown on to one end; they have also an exceedingly fine 
bore, and, when mercury or spirit is enclosed in them, these fluids, in 
contracting and expanding with variations of temperature, indicate 
degrees of heat in relation to two fixed points—viz., the freezing and 
boiling points of water. 


Care is taken to exclude all air before sealing, so that 
the upper'portion of the tube inside shall be a perfect 
vacuum, and thus offer no resistance to the free expan- 
sion of the mercury. wo0o}] co 

In graduating, or dividing the Scales, the points at 
which the mercury remains stationary in melting ice and 
boiling water are first marked on the stem, and the 
intervening space divided into as many equal parts as 
are necessary to constitute the scales of Ceisius, Fan- 
RENHEIT, or REAUMUR. 


The following Catalogue will be found to include 
such a variety as will meet the requirements of all sec- 
tions of the public. 


Graduation of Thermometers.—When the fluid 
(either mercury or spirit) has been enclosed in the her- 
metically sealed bulbous tube, it becomes necessary, in 
order that its indications of elevation or depression of of 
temperature may be comparable with those of other 
instruments, that a Scale having at least two fixed 
points should -be attached to it. Consequently, as: it 
has been observed that the temperature of melting ice 
or freezing water is always constant,'the height at which 
the fluid vests in a mixture’of ice and water has been 
chosen as one point from which to graduate tlie Scale. 
It hag been further observed that with the Barometer 
at 29°922 the boiling-point of water is also constant, and 
when a Thermometer is immersed in pure distilled water 
heated to ebullition, the point at which the mercury in the tube remains 
immovable is, like the freezing-point, carefully marked; and is then 
calibrated and divided into as many equal parts as are necessary to 
constitute either of the three Scales at present in use, as shown in the 
illustration. 


B 


Cexstus (Swede), Inv. 1742. 
Reaumur (Frenchman), Inv. 1730. 
FAHRENHEIT (Dutchman), Inv. 1714. 


2 
8 
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The zero of the Scales of REaumur and Centigrade is the freezing- 
point of water, marked, in each case, 0°, while the intervening 
space, up to the boiling-point of water, is divided, in the former case, 
into 80 parts, and in the latter to 100°. 


In the Fanrenueir Scale, the freezing-point is represented at 32°, 
and the boiling-point at 212°, the intervening space being divided into 
180°, which admits of extension above and below the points named, a 
good Thermometer being available for temperature, up to 620° FAuR. 


The use of the Reaumur Scale is confined almost exclusively to 
Russia and the north of Germany, while the Centigrade Scale is used 
throughout the rest of Europe. ‘The FAHRENHEIT Scale is confined to 
England and her Colonies, and to the United States of America. 


A variety of circumstances arise in which it becomes necessary to 
convert readings from one Scale into those of the others, in which 
cases the following rules are to be observed :— 

1. To convert Centigrade degrees into degrees of FAHRENHEIT, 
multiply by 9, divide the product by 5, and add 32. 

2. To convert FAHRENHEIT degrees into degrees of Centigrade, 
subtract 32, multiply by 5, and divide by 9. ; 

3. To convert REAUMUR degrees into degrees of FAHRENHEIT, 
multiply by 9, divide by 4, and add 32. 

4. To convert REAUMUR degrees into degrees of Centigrade, 
multiply by 5 and divide by 4- 


STANDARD THERMOMETERS. 


In the construction of Standard Mercurial Thermo- 
meters great care is exercised in the selection of tubes 
of uniform bore throughout their entire length, by the 
most accurate calibration, an operation which, though it 
may be briefly described as dividing a tube into parts 
‘of equal volume, involves no small amount of experience, 
and delicacy of manipulation. ale. 

The freezing and boiling points of water are then 
pointed with great care, and the tube itself is engine- 
divided, into degrees of FAHRENHEIT, Centigrade, or 
REAUMUR. 

221s. Standard Thermometer, enamelled tube, 
scale engine-divided on stem, figured on silvered metal 
raised piece, 0° to 220°, enclosed in a hinged morocco 
case, and, if desired, a copy of the index error (for which 
it is carefully tested) furnished with the instrument 

fl 15 0 

222. Independent Standard Thermometer (like 
Fig. 79), engine-divided on enamel tube, the internal bore 
of which is accurately calibrated and the value of its parts 
- determined, with extreme precision, by comparison at the 
freezing and boiling points of water, silvered metal scale, _ 
in morocco case. #315 0 

223. Comparative Standard Thermometer,enamel 
‘tube, engine-divided, mounted on silvered metal or por- 
: celain scale, mahogany or oak frame, guaranteed correct 
to 1-1oth of a degree. Z1.10 0, 79- 


fa 
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HIGHLY SENSITIVE THERMOMETERS. 


2 


224. Board of — 
20 Trade Thermo- 


meter, as used in 


Je 


o° to 130°, engine- 
divided on stem, 
divided and figured 


N10- 


the - Royal’ Navy on porcelain or | 


00+ and the Meteoro- ebonite scale, in 
ae logical Department copper case (Fig. 
of the Board of 80.) fo 10 6 
80: Trade. Range from 
704 
60 225. *Highly sensitive Spiral Bulb Ther- 
| mometer, enamel tube, open single scale, engine- 
so- divided on stem, and figured on boxwood scale, 


from ro to 120° F. (Fig. 80a). fl 15 0 

226. *Highly sensitive Gridiron Bulb Ther- 
mometer, enamel tube, open double scale, Faure. 
scale engine-divided on stem and Centigrade scale, 
divided and figured on the boxwood; each degree 
of both scales divided into 5ths and furnished with 
a sliding brass index, which can be clamped by a- 
screw, for observing difference of temperature 
between any two localities, or in any given interval 
of time. A range of 50° Cent., or 100° Fanr., is 
extended in this instrument over 18 inches, so that 
it can be read to r-zoth of a degree by direct 
observation (Fig. 8r). $210 0 


a 


Orasnewwerr 


80a. 8x ; 


SCALE ABOUTI-5TH. SCALE ABOUT I-5TH. 


227. Highly sensitive Thermometer, arranged in sets £ sd. 
of 10, from 0° to 212° FAHRENHEIT, the graduation being 
continuous from No. 1 to No. 10 each scale, including 
only 20 degrees of one inch to each degree, divided and 
figured on the stem to twentieths of degrees. These can 
be had to any range, packed in round metal cases lined 
with indiarubber_ .. : ¥ * each I 10 0 


228. Sensitive Thermometers, with very fine bore and 
small bulbs for physiological research, divided and figured 
on stem, in boxwood cases lined. 7 . each o15 6 


iid : 
Similar instraments to these were used by Mr. GuarsHER, in his balloon ascents. 
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ScALE ABoUT I-3RD- 
HICKS’ PATENT SOLAR RADIATION 
' THERMOMETER. 
229. Registering maximum, in vacuo, f1 10 0. 


Since the publication of Professor TYNDALL’S eae oy a 
Heat, in a volume entitled ‘‘ Heat considered as a om . fea ne 
meteorologists have become more deeply convinced t - os se 
the importance of the phenomena connected with Terres a ba tle 
Radiation, and there is, consequently, an increasing i ina i 
ments of precision capable of recording these interesting p . a 

With the desire to meet this demand, J.J. Hicxs has a, Sn 
much time and attention to the subject ; and, a woo ag e ae 
Radiation Thermometers, would direct attention to his cay baat 
Solar Radiation Thermometer, which, while eng exgel ee — 
improvement on Sir JoHN HeERscuEt’s suggestion, has also a sobs 
perfect vacuum within the enclosing chamber than any 


Pie inilowing paper, read at a meeting of the Meteorological Society, 


on Feb. 18th, 1874, describes the instrument :— 


“Yrrnerto the great difficulty, if not imposebiitys Gh Suing So Eo 
A i 5 ni ; 

mometers, which are strictly intercomparable tor $ 

ae time and place of exposure to sunshine, has been a source of much per- 


i meteorologists. f igs 
Penhen Sir J. HEescuRt suggested the antroducoe ae eneetape eet 
{ i esi - 
i acuum chamber made of glass, he certainly did not tores€ e ; 
sing: which has, undoubtedly, been the amen mere Tg iphech ay a dul 
ly has it been found necessary to supersede the b 
Baek one but Mr. Stow has shown the advisability of duill- backing leo aa Peak aa 
the Thermometer stem. Moreover, it is to him that the chief cre 4 ciety 
endeavour to organise a systematic Sompeneon of these aa seed uh sae aap 
dard. There cannot be a doubt but that an apprecial i : 
ihe bulbs causes considerable difference of indication. It is caually ee _ 
a much more important matter is the perfection Gf the veo athe otis 2 ee 
‘ticular, hitherto no certain means of test has been mac i 
savestlinine® the amount of air or gas which has beet ete i day cham are 
akers, indeed, affirm that in the instrument, as made by 5 2 : 
to z-r20th part of an atmosphere—or say, 0°25 of an inch of meeny, a8 pee 
“js, however, more than probable that the larger number of these instrum 


i i i hich I have lately 
anything like so perfect; and, from. experiments WI 
Been cia latee nanaber: of instruments, and ina variety of ways, I am led to conclude 
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ScaLe ce I-3RD. 
SOLAR RADIATION THERMOMETER. 
230. Black bulb and stem in vacuo, self-registering, £1 7 6 


that the vacuum ought to be true to within 1-roth of an inch of pressure, and that it 
can be brought within 1-5oth of an inch without resorting to the Torricellian vacuum, 
which; except for the presence of mercurial vapour, may be regarded as perfect. It is 
believed that in perfect vacua these instruments will prove strictly comparable.’ But 
it is necessary that the meteorologist should be able at any time to satisfy himself as 
to the perfection of the vacuum. 

“Tt occurred to me that the true test forthe vacuum would be the passage of an 
electric.current from a Ruam«Korrr’s coil through the chamber. In Noav’s ‘Elec- 
tricity,’ 4th edition, page 742, it is stated that ‘In the Torricellian vacuum the inductive 
spark is white, filling the whole tube;’ and J. P. Gasstor, Esq., F.R.S., has abundantly 
proved that in Torricellian vacua the discharge of an electric current from a RuHM- 
xorFF’s coil, by connecting platinum wires in the glass tube with the terminals of that 
apparatus, the, cylinder is brilliantly illuminated with a dense white phosphorescent 
light, filling the whole of the vacuum, while cases of stratification and transverse bands 
can be detected. He found, however, that a small globule of mercury present on one 
occasion interfered with the effect. He moreover found that the vacuum niust be 
perfect, or within r-roth of an inch of pressure, and that the slightest trace of moisture 
must be avoided. I have now succeeded in applying these discoveries of Mr. Gassior 
to the practical purpose of testing the vacua in which it has now for many years been 
the practice to place Solar Radiation Thermometers. To do this, I insert two platinum 
wires, one near each end of the glass chamber, in all instruments which I now make. 
The astonishing result, I find tobe, is that a vacuum heretofore deemed sufficiently 
perfect by the best and most careful makers will not pass the test. I have, however, 
at length succeeded in making them so that any number, when tested, exhibit the 
same results. Tried by connecting a syphon pressure gauge, as suggested to me by 
Mr. R. Srracuan, the vacua I get are always within r-2oth of an inch, but in most: 
cases within r-soth of an inch. Any pressure exceeding r-roth of an inch will not give 
the test indications, while the pressure of aqueous vapout is shown by a redness in the 
light. It is necessary that the interior of the chamber should be thoroughly clean and 
dry: with these conditions, and the proper limits of pressure, the test results are 
always similar—namely, a pale white phosphorescent light, with faint stratification 
and appearance of transverse bands. Having experimented largely on all known ways 
of producing a vacuum, I am now in a position to produce these instruments with 


-better vacua than hitherto beyond comparison, and under conditions that admit of 


strictly similar electrical tests.” 

In the discussion following Mr. Hicks’ paper, descriptive of his 
Improved Vacuum Solar Radiation Thermometer, the following 
observations were made :— : f 

“That the Meeting had placed before them a happy, practical application of a 
scientifie discovery which had hitherto been rather a subject of wonder and delight 
than of utility. He had read Mr. Gassror’s Bakerian lecture ‘On the Stratification of 
the Electric Light,’ and had found a complete agreement between Mr. Hicks’ appli- 
cation and Mr. Gasstor’s discovery. Since Dr. TxnpALL’s researches on the 
powerful action of aqueous vapour on radiant heat, he had always believed that the 
anomalous results obtained from Solar Thermometers in vacuo were due, if not 
entirely, in a great measure, to the presence of aqueous vapour. It is, therefore, satis- 
factory to know that the electric test reveals this moisture.”—Mr. STRACHAN. 

“The present method seems a great step in advance.”—Mr. Scort. 
“‘ There could be no question as to the value and extreme interest of this method of 
measuring the degree of exhaustion.”—Dr. Mann, F.R.A.S., &c., &c. 
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SOLAR RADIATION THERMOMETER. 
231. Black Bulb in open air, fo 18 6. 
ScALE ABOUT I-4TH. 


The Rev. Fenwick W. Srow, of Hawsker, Yorks., has devoted much 
attention to the subject of Solar Radiation, and is fairly entitled to the 
gratitude of meteorologists for his indefatigable exertions to secure 
uniformity in the mode of taking observations, so as to render them 
intercomparable. He thus directs the manner in which the Solar 
Radiation Thermometer should be used :— 

1. Place the instrumént four 
feet above the ground, in 
an open space (see Fig. 
85), with its bulb directed 
towards the S.E. It is 
necessary that the globular 
part of the external glass 
should not be placed in con- 
tact with or very near to 
any substance, but that the 
air should circulate round 
it freely. Thus placed, its 
readings will be affected 
only by direct sunshine and 
by the temperature of the , 
air. 

2. One of the most convenient ¥ 
ways of fixing the. instru-< 

ment will be to allow its é : 
85a. stem to fit into and rest 85. 

ScaLe azouT 1-7TH. upon two wooden collars  gcarg apour 1-20TH. 
232. ETHRIOSCOPE, for fastened across the ends OF 533, Soran ‘Raniavior 
estimatingterrestrial a narrow slip of board, “Tuermomerer, black 
radiation, £1 10 © which is nailed in its centre . bulb and stem in vacuo, 
upon a post steadied by on 4-feet stand. £2 10 0, 

lateral supports (Fig. 85). complete. 

3. The maximum temperature of the air in shade should be taken 

“py a Thermometer placed on a stand in an open situation. 
Any stand which thoroughly screens it from the sun, and exposes 
jt to a free circulation of air, will do for the purpose. 

4. The difference between the maxima in sun and shade, thus taken, 

jis a measure of the amount of solar radiation. 


oip—--------4 FEET -------------~-~9 
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HICKS’ PATENT “CYLINDER JACKET” 
TERRESTRIAL MINIMUM THERMOMETER. 


This instrument, having been tested at the Royal Society's Observ- 
atory at Kew with the most satisfactory results, and having elicited, at 
a meeting of the Meteorological Society, on Feb. 18th, 1874, the fol- 
lowing laudatory remarks, the descriptive paper read on that occasion 
is here reproduced in extenso :-— ‘ 


‘‘ More sensitive than the Mercurial Standard.”—Mr. SrrRacHan. 

“Very useful where sensitive Thermometers are required.”—Dr. Trip. 

“Great credit is due to Mr. Hicks for this improvement in Spirit Thermometers.””— 
Mr. Scorr. 

“Mr. Hicks’ Thermometer was equal (in sensibility) to a Mercuri 
meter o*4.inch diameter.”—Mr. Symons. ¢ i‘ ieee 

“Our! mercurial standard is a ¢ylindrical bulb } inch in diameter and inch i 

= . fa ce. in 

length; and the cylindrical spirit bulb is just about equally sensitive.”—Mr. Wuireue 
Kew Observatory. . 


“Tue Alcohol, or Spirit Thermometer, as ordinarily constructed with a globular bulb, 

is sluggish in responding to sudden changes of temperature, compared with the Mer. 
curial Thermometer. For this, among other reasons, general preference is given to 
the Mercurial, although, for some purposes, the Spirit cannot be dispensed with. For 
very low temperatures it is indispensable; and, though various attempts have been 
made to produce a Mercurial Thermometer for registering the lowest temperature 
during a given interval of time, RuTHERForp’s Spirit ‘Minimum Thermometer is still, 

practically, the most useful instrument for this purpose. , 

“In order to’ render accordant the changes of temperature exhibited by Mercurial 
and Spirit Thermometers, when placed side by side, especially when the variations are ~ 
sudden, I have modified the construction of fhe bulb of the latter Thermometer so as 
to reduce its cubical contents, and to present as, large a surface as possible to the 
influence of the medium, the temperature of which it is required to indicate: I make 
the bulb either what I term ‘ Bottle’ shape, or ‘ Cylinder Jacket’ shape. : 

“The bottle-shape bulb is cylindrical, with the bottom pushed in as much as ~ 
possible; an exaggerated imitation of some wine bottles. The air, or other fluid 
medium in which it may be exposed, acting upon the hollow as well as the outside 
surface, and the stratum of spirit between the glass surfaces being thin, the Ther- 
mometer is found to be very sensitive. . ‘ 
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SCALE ABOUT I-4TH. ; n 
i i nsiti -this form of bulb over the 
determine the relative sénsitiveness of ‘this 
sediaey calc bulb, some experiments were dent ames by Meaerss | ised and 
. They show that the time which a_ =| 
BakER, at the Kew Observatory. ine Ca Do a back 
i h 25° was 55 seconds, whilst a sp 
"Thermometer required to fall throug’ NS eee ee thereane 
fall through the same extent of scale. In rising 
eas teres in the cn bulb occupied 57 seconds against 144 seconds for the 


other, which is practically the same as for the fall. 


88. 


SCALE ABOUT I-3RD. 


«‘ The stem of the Thermometer 
is connected to a middle point in 
the outer cylinder. In this form 
of bulb there is large internal and 
external surface to act upon, with 
sinall cubic contents; consequent- 
ly, the Thermometer is extremely 
sensitive, far surpassing, in this 
respect, the ‘ bottle-bulb.’ To 
give the exact figures obtained by 
Messrs. WurrpLe and Baker is, 
perhaps, the best confirmation of 

is assertion. : 
a They are as follows, being 


«There is thus shown to be a great 
gain in sensitiveness by this form of 
bulb. But I was scarcely satisfied 
with the result, and have since effected 
afurther improvement. In this I have 

iven to the bulb the ‘ cylinder-jacket 
‘orm. The bulb consists of a long 
cylinder of glass, hollow, and about 
which a second cylinder is blown and 
united at the open ends, so as to leave 
athin space between them to contain 
the spirit. ‘To compare small things 
with great, the arrangement of this g 
bulb is similar to the jacket ofa steam 


linde: means of two sets of readings :-— 
cylinder. : a 
7 RISING Range. Kew Standard Gylinger noe ; Spherical 
READINGS. 53 ae ee 26" : 80" 185" 
LLING 81° to 53° ia 
READINGS. 28° 31" 42 87 7 


r rat a 
«© Mr. Wuppte says :—‘ Undoubtedly the falling readings Lae log aR La 
“the rising, but really the difference is trifling. Our method of expt rae ier ati Bxt 
‘to take two verification jars side by side, one with water a 535th niitheexpers 
«knowing the temperature by independent Thermometers. er en, wie oe ier dn 
‘mental Thermometers fixed on the same frame, plunge t en ee eiterial 
‘the other, and take time at which they acquire the new temper a Fe ead the oyline 
«standard ‘isa cylindrical bulb } inch in diameter and @ inch in length; 
¢ drical spirit bulb is just about equally sensitive. 


TERRESTRIAL RADIATION THERMOMETERS. 
89. == = 
SCALE ABOUT I-6TH. 


: ” d 
234. Hicks’ Patent «Cylinder Jacket xs 
Terrestrial Radiation Minimum Ther- wae 
mometer, on brass stand (Figs. 86 and 88) Pe 
235. Ditto ditto, without stand - . E 
230. Terrestrial Minimum Thermo- ee 
meter, on stand, for the grass (Fig. 89) <  < 
. Ditto ditto, small size . 4 . : 
ob, poate Metallic Reflector, on brass stand to P 
accompany Terrestrial Minimum Thermometer. « oF 
239- Hicks’ Patent Bottle Bulb Minimum Thermo- aah 8 
meteronstand ‘ =, 2 ° . . F : 
240. Ditto ditto, without stand (Fig. 87) - é . » O15 
64 


8, Hatton Garden, London, E.C. 


SCALE ABOUT I-gTH. 
LESLIE’S & MATTHIESSEN’S 
DIFFERENTIAL THERMOMETERS. 

241. Leslie’s Differential Thermometer (Fig. 90) was constructed 
by Sir Joun Lestie, for showing the difference of temperature between 
two places, hence its name. It consists of two ‘bulbs containing air 
united by a tube bent twice at right angles and fixed on a frame. Suffi- 
cient coloured fluid is introduced to completely fill the horizontal tube 


> 


_ by the engraving (Fig. grt) that Professor’ Marrutessen’s Differ- 


the Lesuie form of apparatus. With Ivory Scales . » Ar 8 6 


and half of each of the vertical joints, and the scale is then graduated, 
zero being marked at each end of the column of fluid. On the applica- 
tion of heat to one bulb the fluid rises nearly to the top of the other 
stem; this point is marked 10°, and the distance between it and zero 
divided into ro equal parts. The instrument is much used for 
delicate experiments on radiant heat. With Ivory Scales. fo 17 6 

242. Boxwood ‘do. . . ° * j - 015 6 

243. Rumford’s Thermoscope resembles Lrsuiz’s Differential 
Thermometer in construction, but differs from it in having the bulbs ~ 
supported on very much shorter vertical stems, while the horizontal 
connecting tube is much longer, and instead of having a large quantity 
of spirit, it simply bears a moving alcohol index about half-an-inch in 
length, which, when the bulbs are at the same temperature, remains 
stationary in the centre of the horizontal tube. Ivoryscale fo 17 6 

244. Boxwood ditto e . a . . * » o15 6 

245, Matthiessen’s Differential Thermometer.—It will be seen 


ential Thermometer, while applicable in all cases where Lestixz’s might 
be used, is also specially convenient for ascertaining the temperature 
of liquids, on account of the pendant position of the bulbs. A glass 
stopcock connects the two limbs and forms a convenient mode of 
adjusting the level of the liquid, a task not so readily accomplished in 
. 246. Boxwood do. a 


2 & § 6 
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+ PYRHELIOMETER, ACTINOMETER, &c. 

247- Pyrheliometer.—This apparatus, originally j 
devised by M. PovumLier, is intended to register the 
heating power of parallel solar rays by the amount of 
heat imparted to a disc of a given diameter in a given 
time. It consists of a flat circular vessel of steel 
having its outside coated with lamp-black. A short 
steel tube is attached to the side opposite to that 
covered with lamp-black, and the vessel is filled with 
mercury. A registering thermometer, protected by a 
brass tube, is then attached, and the whole is inverted 
and exposed to the sun, as shown in the figure. The 
purpose of the second disc, at the lower end, is to aid 
in so placing the apparatus that it shall receive direct 
parallel, and not oblique rays. lt will be at once 
apparent that if the shadow of the upper disc com- 
pletely covers the lower one, the sun’s rays must be 


falling perpendicularly on its blackened surface. Fig. 92. 
92 . . < $4 0 O Scace asourr-81H. 


248. Herschell’s Actinometer.—This instrument was 
designed by Sir JoHN Herscuexy for observing the heating 
power of the sun’s rays in a given time. It consists of a 
thermometer with a long open scale and a large cylindrical 
bulb, thus combining the best conditions for extreme sensi- 
bility. An observation is made by exposing the instrument 
in the shade for one minute and noting the temperature. It 
is then exposed to the sun’s rays for one minute, and a record 
of the temperature made. It is again placed in the shade for 
one minute, and finally the mean of the two shade readings 
being deducted from the solar reading shows the heating power 
of the sun’s rays for one minute of time. Fig.93- £515 © 

248a. Hodgkinson’s Actinometer, complete, 
with two Thermometers, in case : - £415 0 


BOILING-POINT THERMOMETER. 


The temperature at which water boils depends on the 
pressure of the atmosphere, and a liquid is in a state of 
ebullition when it gives off vapour of the same tension as 
the surrounding air. According to DEsCHANEL, ‘just as 
we can determine the boiling point of water when the external 
pressure is given, so if the boiling point be known we can 
determine the external pressure. In either case we have 
only to refer to a table of maximum tensions of aqueous 
vapour at different temperatures.” 

These facts induced WoLLAsTon to attempt the determi- 
nation of heights of mountains by an apparatus which he 93- 
called the Barometric Thermometer, subsequently modified Scars asour 
by REGNAULT ina smaller size, and called a Hypsometer, but ie 
now more generally known as a Boiling-Point Thermometer. 


Dr. J. D. Hooxer, in his ‘Himalayan Journals,” says “ For the 
elevation of great mountain masses and continuously elevated areas, 
I conceive that hypsometrical results are as good as barometrical ones ; 
for the general purposes of botanical geography the Boiling-Point Ther- 
mometer supersedes the Barometer in point of practical utility.” 


¥ 


65 


e 


a 8, Hatton Garden, London, E.C. 


BOILING-POINT THERMOMETERS. 


rene hcp rein s Boiling-Point Thermomter is shown in sec- 
on in the margin, and consists ofa delicate 12-inch Therm 
with scale engine-divided and figured on stem eae 
from 180° to 212°, each degree being subdivided 
toor°. To avoid errors from the cooling influence 
of atmospheric currents, the Thermometer is sus- 
pended from an india-rubber washer to within 
an inch and a half of the water inside a double 
pe ope telescope chamber, to prevent currents 
o air affecting the temperature, and thus the 
Thermometer is surrounded by the vapour of 
boiling water only. The steam ascends the inner 
chamber, escaping by a hole at the top into the 
outer one, which it descends to reach the open air 
through the tube at the side. The copper boiler 
on tripod stand is supplied with water through 
a small opening at the top to about one-third 
its capacity, the spirit lamp is then ignited. The 
mercury. will soon be seen to ascend, and 
> = the division 
on the stem 
\ at which it 
becomes 
stationary 
a shows the 
94. tempera- 
SCALE ABOUT I-6TH. ture, and a 
reference to the tables, supplied 
with each instrument, will give the 
elevation in feet above sea level. 
The temperature of the  sur- 
rounding air, as indicated by an 
extra Thermometer, should be 
noted at the time of making the 
experiment. The Thermometer is, 
packed in a light metallic case 
= with .india-rubber, and - the 
whole is enclosed in leather i : 
shown in Figs. 94 and 95 ; ae By ee 3 
250. Extra Thermometers in metal case, each 21/-' 
_ 251. Pocket Hypsometrical Apparatus.—This 
is a more portable form of the Woxttaston Boiling- 
Point Thermometer, and, on account of its simplicity. 
much used by Alpine Travellers; it is cheap and effi. 
cient, and forms a trustworthy check on the Aneroid 
Barometer. The illustration (Fig. 96) shows the 
instrument with the Telescope portion drawn out for 
use. The lamp is protected from, wind by a perforated 
japanned tin case covered with wire gauze. 
With one Thermometer divided to 1-5th of degrees. 
$2 10 0 
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252. Extra Thermometers inm 
etal c 
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HENDERSON'S 
SELF-REGISTERING, BOILING-POINT 
THERMOMETER. 


Dr. Henverson, Officiating Superintendent of the Botanic Gardens, 
Calcutta, in his account of the expedition from Lahore to Yarkand, in 
1870, thus speaks of this very superior Boiling-Point Thermometer :— 

“Mr. J. Hicks, of 8, Hatton Garden, has carried out my ideas in 
a way which renders the instrument perfect. The difficulty of re- 
placing an exhausted supply of spirit for the lamp, and the probability 
of waste by spilling, are familiar to those who have made hypsometrical 
experiments. The apparatus I have invented, and of which a woodcut 
is here given, has the following advantages :-— 


«yz, The water is made to boil by the heat of a candle, which 
gives a uniform source of heat; and a measured quantity of 
water (about } oz.) being used, the results are extremely 
uniform. Composition candles are easily carried, and are 
now obtainable almost everywhere. ‘The piece of candle, 
about two inches long, which is used for boiling the Ther- 
mometer, is pushed up by means of a spiral spring, as in an 
ordinary carriage lamp. . 

“2, My.Thermometer is a self-registering maximum one, which 

_ I find can be carried to some distance without moving the 
, index. 

“3. ‘The brass tube in which the Thermometer is boiled forms 
the case for carrying it in the pocket. 

‘4, To prevent the detached piece of mercury which forms the 
index from being shaken down into the bulb, Mr. Hicxs 
makes the Thermometer with a constricture just above the 
bulb; but should the index, in spite of this arrangement, 
coalesce with the bulk of the mercury in the bulb, the instru- 
ment may be again made self-registering in the following 
way, which consists in gently tapping the bulb of the 
Thermometer on the palm of the hand, until a small portion 
of mercury breaks off into the neck. The operation requires 
some delicacy and dexterity, but may be performed ‘with 
due care.” 

253. Henderson’s Boiling Point Apparatus, com- £ *& 4 
plete with one Thermometer z : haar i 3° 3 © 
254. Extra Thermometer, in india-rubber lined metal 


case . . . . . . . - . . se: G8 @ y 
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HENDERSON’S 


SELF-REGISTERING, BOILING-POINT 
THERMOMETER. 
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DEEP SEA THERMOMETERS. 


There are three modifications of Thermometers for the registration 
of deep sea maximum and minimum temperatures, but that at present 
in general use in the Royal Navy (on board H.M.S. Challenger) is a 


modification of Srx’s. 


In the earlier experiments made for ascertaining the temperature of 
the ocean at a depth of 15,000 feet where the pressure 7 
is equal to three tons on the square inch, it was found 
that a considerable error occurred in the indications in 
consequence of this enormous pressure ; accordingly 
the central elongated bulb of the ordinary Srx’s 
Thermometer, is shortened and enclosed in an outer 
bulb nearly filled with spirit, which, while effectually 
relieving the Thermometer bulb from undue pres- 
sure allows any change to be at once transmitted 
to it, and thus secure the registration of the exacte 
temperature. The arrangement possesses the further 
advantage of making the instrument stronger, more 5 
compact, and more capable of resisting such com- 
paratively rough treatment as it would receive on | 
board ship. ‘ 

255. Deep Sea Maximum and Minimum 
Registering Thermometer (Fig. 98), as described, | 
in ebonite mounting, divisions and figures on German 
silver raised scales at side, acting also as a protection 
to the Thermometer, in round copper case, 
hinged door and clasps 


256. Johnson’s Deep Sea Metallic 
Thermometer (Fig. 99) depends for its 
indications on the unequal contraction 
and expansion of compound metallic 
bars. Strips of brass and steel are rivet- 
ted together, and when heated the brass 
expands more than the steel, the bar will 
be found to assume a slight curve in one 
direction while a contraction of the brass 
in excess of the steel from a reduction 
of temperature will impart a curve in the 
opposite direction $6 6 0 

257. Six’s Thermometer, 12-in. or 
14-in., on metal or porcelain scale in 

- round copper case, with door and ring 
at bottom for weight, with valves. 
fr 12 6 
258. Ditto, without valves £1 8 6 
259. Ordinary Thermometer, 
8-in, enamel tube in copper case with 
yalves, on metal or porcelain scale 18/6 
260. Ditto ditto,'10-in., 22/-; 12-in., 25/- 
261. Ditto ditto, without valves, & 
8-in., 12/6; 10-in., 15/6; 12-in., 18/6. 


98. 
with SCALE ABOUT 1-5TH. 


f2 0 0 


SCALE ABOUT 1-8TH. 


7° 


& 


-.only. The bulb of the Thermometer is so protected as to resist the 
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wees Negretti and Zambra’s Patent Deep Sea Self-registering . 
6 dame This is a most ingenious contrivance. It has 
no indices or springs, and its indications are by the column of mercury 


pressure-of the ocean, which 
varies according to depth, being 
at 3000 fathoms about three 
tons on the square inch. This 
instrument is, in shape, like a 
syphon, with parallel legs all in 
one piece, and has a continu- 
ous communication, as in the 
accompanying Fig. 100. The 
scale of the Thermometer is 
pivoted on a centre, and is at- 
tached in a perpendicular posi- 
tion to a simple apparatus. In 
its descent the Thermometer 
acts as an ordinary instrument; 
but, so soon as the descent 
ceases, and a reverse motion is 
given to the line, the instrument 
turns once on its centre, first 
bulb uppermost, and afterwards 
bulb downwards. Fig. rooshows 
the portion of the mercury after 
the instrument has been thus 
turned on its centre. A is the 
bulb; B, the outer coating, or 
protecting cylinder; C is ‘the 
space of rarefied air, which is 
reduced if the outer casing be 
compressed; D is a small glass 
plug, which ensures that none 
but the mercury. in the tube can 
be transferred into the indica- 
ting column; E is an enlarge- 
ment made in the bend, to enable ’ 
the mercury to pass quickly from Io1r 
one tube to anotherin revolving ; Seve soon & TH 
and F is the indicating tube, or Thermometer ee 
When the Thermometer is put in motion, and imme- 
diately the tube has acquired a slightly oblique position 
(Fig. 101), the mercury breaks off at the point D, runs 
into the curved and enlarged portion E, and eventually 
falls into tube F, when this tube resumes its original 
position. The contrivance for turning the Thermometer 
over at the bottom of the sea is a vertical propeller G 
(Fig. foe bene rs instrument is pivoted. The 
engraving (Fig. ror) shows the general — 
Scaumancong: T being the Thermometer; S, a eee dear eared 
with the frame of the Thermometer by a wheel and pinion movement 
at W; S* is the stop for arresting the movement of the. Thermometer 
when it has made one revolution. 
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SELF-RECORDING THERMOMETER, &c. 


263. The Atmospheric Re- 


cording Thermometer (Fig.102) 
differs from the Deep Sea Ther- 


mometer, by its not having the 


double, or protected bulb, it not 
being required for resisting pres- 
sures. In this case, the instrument 
is turned over by a simple clock 
movement, which can be set to 
any hour. 

The Thermometer is fixed on the 
| clock, and when the hand arrives 


at the hour determined upon, 


and to which the clock is set, as 
102. 


in setting an alarum clock, a 


spring is released and the Ther- 


mometer turns over, and thus re- 


gisters the temperature. 


264. A Wet and Dry Bulb 


Hygrometer is also arranged 


on the same plan (Fig. 103), 


For observatories, or where it 


is important to obtain hourly or 


half-hourly, records of the varia- 


tions of temperature, twelve or 


more Thermometers are placed 
ona frame, and these are turned 
over by clock-work, one after the 


other, at every hour or half-hour, 


as desirable. 


e 
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105. 
ScALE ABOUT I-7TH. 
SIX’S THERMOMETER. 


_ Srx’s Thermometer, for registering extremes of heat and cold, was 
invented by Mr. James Six, of Canterbury, about 1790. When well 
made it is a most trustworthy instrument, and the principle being good 
it remains essentially the same as when invented. ‘ 

It consists of a long tubular bulb, united to a smaller tube more than 
twice its length, and bent twice, like a syphon, so that the larger. tube 
is in the centre, while the smaller one terminates at the ‘top, on the 
right hand, in a pear-shaped bulb, as shown in the cut. This bulb 
and the tube in connection with it, is partly filled with spirit; the long, 
central bulb, and its connecting tube, are completely filled, while the 
lower portion of the syphon is filled with mercury, A steel index 
prevented from falling by a hair tied round it, to act as a spring moves 
in the spirit in each of the side tubes. ' 

The scale on the left hand, for indicating minimum temperatures, is 
a descending one, the zero being at the top; while the right hand 


scale, for maximum temperatures, is an ascending one, having the 


zero at the bottom. x 

When setting the instrument to register extremes of heat and cold 
the indices are brought into contact with the mercury by passing a 
small magnet down the outside of each tube. Then, should a rise of 
temperature take place, the spirit in the central bulb expands, forcing 
down the mercury in the left hand tube and causing it to rise in the 
right, which it does also.partly by its own expansion. .The reverse of 
this occurs when a diminution of temperature takes place—contraction 
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in all the contained fluids’ result, and. the registering mercury ascends 
in the left hand column, pushing the index before it, where it remains 


until re-adjusted for the next observation. 
This Thermometer should be always used an 


d carried upright, and 


the indices should be drawn gently down by the magnet into contact 


with the mercury ; 


and, when a reading is taken, the end of the index 


nearest the mercury indicates the maximum and minimum temperatures 
which have been attained during the stated hours of observation. 


SIX’S THERMOMETERS. 


265. Six’s Thermometer, 20-inch porcelain scale, bold 
figures, on oak board, with brackets to revolve (Fig. 105) 

266. Six’s Thermometer, porcelain or transparent glass 
scale, on oak board, with brackets to revolve, 16-inch, 35/-5 
14-inch, 32/6; 12-inch, 30/-; to-inch 


267. Six’s Thermometer, 20-inch porcelain scale, with , 


back plates top and bottom . ‘ 5 . z 
268. Six’s Thermometer, 18-inch porcelain scale, with 
back plates top and bottom ‘ . , . F 
269. Six’s Thermometers, enamel glass scale, plain 
_ tube, open back case, 14-inch, 21/-; 
o-inch, 16/6; 8-inch.  . 3 er é é < 
270. Six’s Thermometers, enamel tube, porcelain scale, 
in white japanned case, 14-inch, 21/- 5 12-inch, 18/6; 
to-inch, 16/6; 8-inch (Fig, 106) - ‘ : . : 
271. Six’s Thermometer, 10-inch porcelain scale, with 
two bulbs at top, in japanned case . - . . . 
272. Six’s Thermometers, enamel tube, zinc scales, 
white japanned case, r4-inch, 17/6; 12-inch, 15/6; 1o-inch, 
12/6; 8-inch . E a < 3 5 “ F 5 
273. Six’s Thermometers, plain tube, zinc scales, black 
japanned case, 14-inch, 16/6 ; 12-inch, 14/6; ro-inch, 12/6 ; 
8-inch : c ° é . . . é 
274. Six’s Thermometers, boxwood scale, enamelled 
tube, black japanned case, 12-inch, 14/6; 10-inch, 12/-3 
8-inch 5 F : F ‘ P ‘ " k 
275. Six’s ‘Thermometers, boxwood scale, plain tube, 
black japanned case, 12-inch, 13/6; to-inch, 1o/-; 8-inch 
(Fig. 104) . . : . 4 . . a : 
276. Six’s Thermometers, boxwood scale, round top, 
enamel tube, 10-inch, 11/6; 8-inch . si . ‘ is 
277. Six’s Thermometers, boxwood scale, round top, 
plain tube, 10-inch, 10/6; 8-inch é 3 3 . 
278. Six’s Thermometer, enamel tube, ivory scale, in 
Morocco case, 8-inch . . A = 5 “i 
279. Six’s Thermometer, enamel ‘tube, ivory scale, 
mahogany or boxwood case, 7-inch. . “ . . 
280. Six’s Thermometers, enamel tube, opal or porcelain 
scales, on polished ebony or boxwood backs, 14-inch, 
24-3; 12-inch, 21/-; 10-inch, 18/6; 8-inch . me Se 


12-inch, 18/6; — 


x 


aan a 


ee 
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be 


‘REGISTERED 


HICKS’ SELF-REGISTERING MERCURIAL MAXIMUM 
AND MINIMUM THERMOMETER. 


_ The source of the indications is mercury, by the use of which, equal 
divisions are permissible throughout the entire range of the po io 
and minimum scales ; and as, in consequence, the divisions below 32° 
are not contracted as in the ordinary spirit minimum Bamenees 
they are absolutely correct, and, by a special arrangement, the maxi. 
mum forms a certain test of the accuracy of the minimum indications. 


281. Hicks’ Self-registering Mercurial Maximu 
Minimum Thermometer, opal glass scales. cere eee 
on mahogany boards (Fig. 107) a : 

282. Hicks’ Self-registering Mercurial Maximum and 
Minimum Thermometer, as 281, on boxwood scales 
283. Dimenuon Self-registering Maximum and Mini-~ 
mum Thermometer, similar in construction to Srx’s 
but used horizontally ; floating indices adjustable with ot 
or without a magnet, porcelain scale in white japanned 

metal case, 10-in. 18/6 ; 8-in. 15/6; 6-in. 
284. ee heed coche Thermometer. “same . 
as preceding, boxwoo' scales, ro-in. 13/6; 8-in. 5; 6-in,. 
285. Dimenuon Self-registering Jp act ‘ ed = 
Tourists, silvered metal scale on mahogany backs in solid 
mahogany case, 8-in. 25/-; 6-in. 23/-; 5-in. (Fig. 110) I r.o 
a pee ino oe Thermometer, same 
preceding, ivory scales, i i , 
Sie wie a Tes ae in Morocco case with snap, 
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II. 
ScALE ABOUT I-6TH. 


SET OF STANDARD INSTRUMENTS ON SCREEN. 


287. Set of Standard Maximum and Minimum 
14-inch Thermometers and Mason’s Hygrometer 
on mahogany board (Fig. rrr). These instruments are 
engine-divided on the stem, and divided and figured on 
porcelain or enamel glass scales, on oak backs 7 . 


288, Set of Standard Maximum and Minimum 
14-inch Thermometers and Mason’s Hygrometer,, 
same as preeeding, on deal board : ‘ 

289. Set of Standard Maximum and Minimum 
jo-inch Thermometers and Mason’s Hygrometer, 
same as preceding, on deal board . . . . . 

290. Set of Maximum and Minimum ro-inch Ther- 
mometers and Mason’s Hygrometer on deal 
board, figured and divided only on porcelain scale . 


} 291. Educational Set of Meteorological Instruments, . 


for the use of schools and families, including a good 
round top Barometer with ivory scale, vernier and 


attached Thermometer, one each self-registering maxi- ° 


mum and minimum Thermometers, a Mason’s Hygrometer 
with porcelain scales, and Glaisher’s Rain Gauge with 
graduated measure : 


44.0 


Although this set does not contain absolute standard instruments, 
they possess sufficient accuracy for ordinary observations, and the 
selection can be modified to meet the special requirements of different 


purchasers. 
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SCALE ABOUT I-5TH. 


MINIMUM THERMOMETERS. 


292. Hicks’ Patent Cylinder Jacket Mimimum Ther- 
mometer, engine-divided on stem, divided and figured 
on porcelain or enamel glass scale, mounted in solid 
mahogany frame. The most sensitive Minimum Ther- 
mometer ever made (Fig. 112) - F , i , 

293. Standard Minimum Thermometer, engine-divided 
on stem, figured and divided on porcelain or opal glass 
scale, mounted in solid mahogany frame (Fig. 113) . 

294. Mercurial Minimum Thermometer, engine-divided 
on stem, figured and divided on raised porcelain scale, 
mounted on oak (Fig. 114) 6 : 


295. Best Standard Minimum Thermometer, 14-inch 


porcelain scale, on oak, engine-divided on stem and 
figured on scale (Fig. 15) ; 3 ‘ i . 
296. Minimum Thermometer, 10-inch porcelain scale, 
printed on scale (Fig. 10g) 


297. Minimum Thermometer, to-inch porcelain scale,: 


engine-divided on stem ° - i i a 
298. Minimum Thermometer, so-inch porcelain scale 


299. Minimum Thermometer, 1o-inch porcelain scale, 


on oak, engine-divided on stem and figured on scale 
300. Minimum Thermometer, 10-inch porcelain scale on 
oak . ‘ . P : oo? i ee: . 5 
301. Minimum Thermometer, 12-inch solid porcelain 
scale, engine-divided on stem and figured on scale i 
302. oo Thermometer, on 12-inch solid porcelain 
scale 5 E 


18 


10 


17 
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116. 


TIQ. 

a SCALE ABOUT I-5TH. 
MAXIMUM THERMOMETERS 

(Self-registering). 

303. Maximum Thermometer, engine-divided on stem, 
divided and figured on opal glass scale, mounted in solid 
mahogany frame, on any plan, as required (Fig. 116). 

304. Hicks’ Patent Maximum Thermometer, divided 
on the stem, with porcelain or opaque glass scale, on oak 
(Fig. 117) * . : : ‘ . ‘ ® . 

305. Hicks’ Patent Self-registering Thermometer 
on boxwood scale 5 3 z . . . . 

306. Maximum ‘Thermometer, solid porcelain 12-inch 
scale, tube engine-divided on stem and figured on scale . 

307- Maximum Thermometer, divided and figured on 
12-inch solid porcelain scale 6 F 3 é = 

308. Best Standard Maximum Thermometer, divided 
onstem, with porcelain or opaque glass scale, on oak, 14-in. 
(Fig. 118) 3 “ : " S : é y 

309. Maximum Thermometer, ro-inch porcelain scale, 
on oak, engine-divided on stem and figured on scale 

310. Maximum Thermometer, ro-inch, divided and 
figured on porcelain scale : : ‘ % « . 

311. Livingstone’s Maximum and Minimum Ther- 

mometers, divided on the stem, on ivory or metal scales, 
in mahogany or morocco case (Fig. 119) - 25/- to 
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120. r2r 


SCALE ABOUT 1-I0TH. » SCALE ABOUT I-gTH. 
THERMOMETER SCREENS. 


These should be so made and placed as to affor 
iy eee rays, ae from rain and snow, svhule Eby biti pi 
jation fr i 
| Bananas Tee og ground, can circulate freely round the 
312. Board of Trade Thermometer Screen.—Fig. 121 shows a 
form of screen much used for protecting the dry and wet bulb Therm: 
meters on board ship and at land stations.. It should be placed faci ve 
the aig at a distance of four feet from the ground. Being ‘eon 
ge aig Board of Trade, for marine service, it is distinguished 
313- Glaisher’s Revolving Thermometer Stand, for ae : 
the instruments from direct sun-rays in any position . , ue ‘r 
314. Stephenson’s Thermometer Screen (Fig. 120) is My sete 
angular chamber capable of holding, in positions convenient for obser : 
ation, four or more Thermometers, one each Maximum and Minimum 
being suspended horizontally, while the other two are placed verticall 
side by side, to act as a Mason’s Hygrometer. To ensure the ies 
ingress and egress of air,.and the exclusion of direct sun’s rays, sn ee 
and rain, the four sides are double-louvred, and the bottom seitated 
throughout with half-inch holes ; the roof, also, admits of the free wait 
of air. When reading the instruments, the front is allowed to fall ‘d 
is retained in a horizontal position by two strong chains #2 oe 
315. Professor Wild’s Metallic Screen for ‘Thermouisters ° 
This is described by Professor Wixp, in his Report to the Meteoro- 
logical Congress, at Vienna, as being made of thin sheet zinc, o: 2 
below, and barely enclosed above by a conical roof.- In order to sinntee thes 
free access of air to the Thermometers, and to prevent its stagnati : 
in the screen, the sides are not only louvred, but are in se. aa =n 
which overlap each other, one side only being fitted up as a dir, es sc 
Fig. 120. The advantage claimed by Professor Witp for metal 0 es 
wood, is that the thin sheet of metal places itself sooner in theranie 
rae abe the surrounding air, and is, therefore, better adapted 
ion. : from £4 4 otof7 7 0 
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123. 124. 


SCALE ABOUT I-6TH. 


DRAWING ROOM THERMOMETERS. 

316. Pedestal Drawing Room Thermometers in solid £ 5s 4 
ivory, handsomely carved and engine turned, 1o-in. . 
317. Pedestal Drawing Room Thermometers, in solid 
ivory, simpler pattern, Io-in. . 2 . « . . 
318. Pedestal Drawing Room Thermometers, with 


compass at top, 8-in. 


. 30/- to 


319. Pedestal ‘Thermometers on. ivory scales, covered 
with glass shades, 4-in., 8/6; s-in., 9/6; 6-in., 10/6; 
y-in., 11/65; 8-in., 12/6; g-in.. 


320. Pedestal Therm 
with enamelled glass 
to-in., 17/6; 12-in. 


ometers, in carved oak or walnut, 
scales in front, various, 8-in., 15/6; 


321. Pedestal Thermometers, in real bronze, reproducing 


‘Trayan’s Column, Col 


umn Vendome (Fig. 123), Column of 


July, Obelisk of Luxor, 7-in., 18/6 to 25/-; 9-in.,25/- to 35/-3 


i1-in., 35/- to 45/-5 1 


2-in., 40/- to 50/-; I4-in. 50/-to . 


322. Drawing Room ‘Thermometers, enamel glass 
scales on ebony or boxwood backs, very bold and handsome, 


6-in., 7/6; 8-in., 8/6 5 
323. Drawing Room 


to-in., 10/6; 12-in., 15/-5 16-in. . 
Thermometers, transparent lvory 


scales on boxwood or ebony backs, German silver or gilded 
metal mounts, as preferred. 6-in., 8/6; 8-in., 9/6; Io-in., 


12/6; I2-in. . 5 
324. Drawing Room 


Thermometers, in polished box- 


wood, bevelled edges, handsomely mounted, 8-in., 5/-3 


to-in., 6/6; 12-in. 


215 0 
115 0 


115 0 
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120, 
ScALE ABOUT I-4TH. 


DRAWING-ROOM THERMOMETERS. 


325. Pedestal Thermometers, carved oak or 
with opal glass scale (Fig. 125), 18/6; (Fig. 126) arti . ? a 
326. Pedestal Thermometer, carved ivory (Fig. 127) : ° 
ge ee Thermometer, ivory scale, ebony base, . 
ig. 130 : ° . 3 7 ‘ 2 : 
328. Drawing- Room Thermometer, ivory scale on Sica 
ebony back (Fig. 129) 5 is pee : 013 6 
‘329. Drawing-Room Thermometer, ivory scale, on ' e 
malachite or walnut, papier maché backs, 8-in. a : fe) 6 
330. Mercurial Thermometer, 8-in. porcelain tinted, . 
in imitation of ivory with ornamented sides, FAHRENHEIT 
and Centigrade scales, enamel tube, metal guards, hand- 
divided and figured on scale x ai o 8 6 
331. Mercurial Thermometer, same as preceding ‘g-in ; 
9/6; rx-in., 10/6; 14-in.(Fig-128). . . . » 0126 
332- Spirit Thermometer, 8-in. FanReNHEIT and Centi- 
grade scales, enamel tube, metal’ guards and mounts. 
hand-divided and figured on scale . ‘ . a) 6 
333- Spirit Thermometer, same as preceding, g-in. 8/6: e 
11-in. 9/6; 14-in. (like Fig.128) . .  . Sd Seek 16 
8x r 


——— 
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129. 
130. 
ScALE ABOUT I-5TH. ScALE ABOUT T-5TH. 
; PORCELAIN THERMOMETERS. : WINDOW THERMOMETERS. 
334. Mercurial Thermometer, 8-in. marrow printed £ 5 @ Wind : 
FAHRENHEIT scale, enamel tube P . . - 0 3 6 5855 Vin oe Thermometer, to-in., on glass or por- £ 5. d. 
335. Mercurial Thermometer, 8-in. bevelled printed oa scale, with brackets, on oak board:to revolve 
FAHRENHEIT scale, enamel tube. 5 E . » Oo 4 2 (Fig. 134) : . . 2 sf Q 5 3 . o%8 6 
336. Mercurial Thermometer, 8-in. bevelled printed 346. Window Thermometer, 12-in., very bold, on glass 
Faurenueit and Centigrade scales, enamel — ‘sal - © € 6 or porcelain scale, same as preceding: . alk : se 6 
. Mercurial Thermometer, 8-in. printed double .. Window Pas 3 
aol, moulded sides and metal guards, enamel tube . © 5 0 oe glass tube, perry gait had scale sneteped 
338. Mercurial Thermometer, 8-in. double scales, metal 16/6; ro-in. (Fig. 135) ; 2 opper roof, 8-in., 
guards, enamel tube, hand-divided and figured on scale. O 7 6 8. Wind. Th ae % 5; ‘ rt £ 6 
339. Mercurial Thermometer, same as preceding, g-in., 34 hese Ps a ermometer with ivory scale enclosed in 
8/6; xo-in., 8/6; r1-in., g/6; 12-in., 10/6 (Fig. 124); ee a ey, On mahogany frame, with japanned roof, 
14-in., 11/6 (Fig. 131); 16-in., 17/6; 20-in.. 9. «2 5 0 rin., 15/-3 to-in. (like Fig.135) - . . =. «0 16 6 
340. Spirit, Thermometer, 8-in. bevelled printed Fanren- 349. Window Thermometer (Six’s self-registering) on 
HEIT scale, enamel tube . . . F . ‘ » 6 3 6 porcelain or opal glass scale, showing past heat and cold 
341. Spirit Thermometer, 8-in.. bevelled printed Far- and temperature at the time of observation, on oak board 
'HENHEIT and Centigrade scale, enamel tube - 040 with brackets revolving to any angle of light: ro-in, 
342. Spirit Thermometer, 8-in. printed FAHRENHEIT 25/- 3 12-in., 30/-; .14-in., 32/6; 16-in., 35/-; eid 
and Centigrade, or FAHRENHEIT and REAuMUR scales, (Fig. 105) : 3 ‘ 4 : . : ; _ mee 
moulded sides and metal guards, enamel tube » & He o.. Window ‘Therm a 
343. Spirit Thermometer, legible Fanrennert, Centi- “ae board, adjustable a paid. opal glass scale, on 
grade or Reaumur scale (Fig. 132), every thirty degrees 1. Window Th all * : . « Oo 8 6 
indicated by bolder figures and broader lines, moulded oF ; a aeuerege to-in., on opal glass 
sides and metal guards, enamel tube, hand-divided Cale, in glass cy! inder, on oak board to revolve . o10 6 
and figured on scale, 8-in. F : * c.~» 83 28 352. Cottage Window Thermometer, 8-in. boxwood 
344. Spirit Thermometer, same as preceding (Fig. 122), scale, adjustable and for generaluse . dae - 05 6 
g-in., 8/-; r0-in., 8/- 5, r1-in., 99/-; 12-in., 10/-; 14-in., 353- Cottage Window Thermometer, same as pre- 
10/6; x6-in., 17/-; 20-in. (Fig. 133)+ : 2 “1 3, 6 ceding, with FAurenuerr and Centigrade scales. . s 8% 8 
i | PA Minas a 
g 82 Be 


83 F2 


137+ 138. 


raised figures and divisions (Fig. 139) - —- 
355. Garden Minimum Thermometer, 8-in. 
boxwood scale, plain tube, double degrees 
356. Garden Minimum Thermometer, 8-in. 
boxwood scale, enamel tube, double degrees . 
357. Garden Minimum Thermometer, 8-in. 
boxwood scale, enamel tube, single degrees : 
358. Garden Minimum Thermometer, to-in 
boxwood scale, enamel tube, double degrees . 
359. Garden Minimum Thermometer. r1o-in 
boxwood scale, enamel tube, single degrees 


enamel tube and bulb bent down, on polished 
scale, single degrees a8 - oe 
361. Hot-Bed Thermometer, plain mounting ( 
12-in., 5/-; 16-in. : F 8 ee 
362. Hot Bed Thermometer, 30-1n. porcelain 
copper case with brass tube (Fig. 137) 


enclosed in brass tube 


temperature (Fig. 138) 


Ns 139. 
GARDEN THERMOMETERS. 
354. Garden Minimum Thermometer, solid zinc scale, 4& 


polished 
polished 
polished 
polished 


polished 


360. Garden Minimum Thermometer, 12-in., bold 


boxwood 
Fig. 140), 


scale, in 


363. Hot-Bed Thermometer, 30-in. mahogany frame, 


364. Hot-Bed Thermometer, 30-in. mahogany frame, ° 
enclosed in brass tube, Thermometer on door for air 


140. 
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° 
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371. Metal Ecalte Thermometer, enumel-tube to 120°, 
in copper case, 8-in.. 4/6; 10-in., 6/5; 12-in., 7/6; i4-in. 
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143. 
&e. 


special lengths to order. : 
perature, 4-ft., 40/-; 5-ft., 45/+; 6-ft., 50/- 


14x. tion, 4-ft., 25/-; 5-ft., 30/-; 6-ft., 35/- 
367. Improved Mash Tun Thermometer, all brass, 
(Fig. 144), 4-ft., 40/-; 5-ft., 45/-; 6-ft. . . : 
368. Fermenting Tun Thermometer, incorrodible por- 
celain scale, enamel tube graduated from 30° to 120°, 
large figures, in rivetted copper case, 14-in. s 3 
369. Blind Scale Thermometer, enamel tube with sliding 
brass index and ivory scale to 220°, in rivetted copper 
case, 8-in., 10/6; ro-in., 11/6; 12-in., 12/6; 14-in. (Fig. 143) 
370. Blind Scale Thermometer, enamel tube with ivory 


blind scale, in copper case, 8-ia.,,7/6; r0-in., 8/6; 12-in,,- 


10/6; 14-in. 


372. Metal. Scale Thermemeter, same as preceding, in 
japanned-tin case, 8-in., 3/-; ro-in.; 3/C; 12-in., 5/- ; 
qin... S : ‘ : F 2 . 


BREWING MASH TUN THERMOMETERS, 
Thermometers for Mash Tun with enamel tubes, and 


365. Improved Mash Tun Thermometer (Fig. 141), 
for obtaining accurate and rapid indications of tem- , 


366. Improved Mash Tun Thermometer, scale at 
bottom with slide to retain heat for accurate observa- 


& 


2 
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146. 


ScALE ABOUT I-5TH. 
BENT TUBE AND BATH THERMOMETERS. 


. Bent Thermometer, enamel tube on metal, to show 4&4 


Sa 


BOXWOOD SCALE THERMOMETERS. 


Description. EACH, 


(on the outside) temperature of inside of tuns, backs, &c., 


with sliding cover . ‘ 4 é E : ET oO 
374. Bent Thermometer, same as preceding, door to 
shut, extra stout (Figs. 145 and 147). . . - 20 
375. Bent Thermometer, solid elbow bend, dome top, 
revolving cover (Fig. 146) ‘ . : F . we 2-25 
376. Fermenting and Cooling Tun Thermometer, 
enamel tube on metal or porcelain scale, on mahogany 
22 


frame, with door to lock, 4-ft.,.35/-3 5-fts. 38/-5 6-ft. 


377. Fermenting and Cooling Tun Thermometer, 


37 


379. Pipe Thermometer, same as preceding, without re- 


as preceding, without door, 4-ft., 27/6; 5-ft., 30/-; 6-ft.. 1 
8. Pipe Thermometer, enamel tube, on metal or por- 
celain' scale, revolving cover, with cup to solder to pipe . 
volving cover, with cup to solder to pipe 


BATH THERMOMETERS. 


380. Bath Thermometer, 8-in. printed porcelain scale, 


381. Bath Thermometer, 8-in, ditto enamel tube,-blac!:_ 


* It is necssary, in ordering, to-state diameter of pipe for which the 


plain tube, black japanned ‘ease; 3/-: whire japanned 


case, 3/6; copper case 


japanned case, 3/6; .white japamned case, 4/-; copper 
case 3 si au. Sa a u & Rast setae if . 


intended, and length of bend required. . 


4 


o 4 6 


Thermometer is 


86° 


B-in,_)_xo-in,_) _ya-in, 
382. Spirit Thermometer, round top, plain : 

tube . .. 5 F ‘ ‘ ‘ -| -/t0} 1/4 | 2/- 
383. Spirit Thermometer, polished do., do. 1/- 1/6 | 2/3 
384. Spirit Thermometer, do., enamel tube 1/3 1/9 | 2/6 
385. Spirit Thermometer, polished do., do. 1/6 | 2/- 3/- 
386. Spirit Thermometer, do., better quality} 1/9 | 2/6 | 3/6 
387. Spirit Thermometer, polished do., do.| 2/- 2/9 | 4/- 
388. Spirit Thermometer, do. do., 

Fanrenuerr and Centigrade scales | 2/3 3/- 4/6 
389. Spirit Thermometer,do.,bevelled edge, 

round or eliptic top, enamel tube, Faur, scale “2/3 3/- 5/- 
390. Spirit Thermometer, do., as preceding, 

Faure. and Cent. scales (Fig. 136) 5 -| 2/6 3/6 | 5/6 
391. Spirit Thermometer, polished, round 

or eliptic top, bevelled.edge, enamel tube, 

FauRENHEIT and Centigrade scales, gilding, . % 

metal or German silver mounts . : .| 3/6 5/6 | 8/- 
392: Mercurial Thermometer (as 382) .| -/to| 1/4 | 2/- 
393. Mercurial Thermometer (as 383) __- 1/- 1/6 2/6 
394. Mercurial Thermometer (as 384) .| 1/3 2/- 3/6 
395. Mercurial’ Thermometer (as 385) .| 1/6 | 2/6 | 4/- 
390. Mercurial Thermometer (as 386) .| 1/9 | 2/9 | 4/6 
397. Mercurial Thermometer (as 387) .| 2/- 3/6 5/- 
398. Mercurial Thermometer (as 388) .| 2/6 | 4/- | 5/6 
399. Mercurial Thermometer tes 389) .| 2/6°| 4/- | 5/6 
400. Mercurial Thermometer (as 390) .| 3/- 4/6 | 6/- 
401. Mercurial Thermometer (as 391) .| 4/- 5/6 g/- 

BREWERS’ THERMOMETERS. 
Description. I. 2. 3. 
402. Metal scale, plain tube, japan case ach Eons Saas, 
8-in. 2/- 2 - 2/6 
403. Do. do. ,do.  ro-in. 26 ci oe 
404. Do. do. do. 12-in. 3/6 | 4/- | 4/6 
405. Do. do. do. 14-in. 4/- 4/6 5/- 
406. Do. do., coppercase,8-in, 3/6 | 4/--| 4/6 
407. Do. do. do. ro-in. 4/- 4/-6| 5/- 
408. Do. _ do. do. 12-in. 5/- 5/6 6/- 
409. Do. do. do. 14-in. 5/6 | .6/- 6/6 
410. Do.,enameltube,japancase8-in. 2/6 | 3/- 3/6 
411. Do. do. do. 10-in. 3/- 3/6 4/- 
412. Do. do. do. 12-in. 4/- 4/6 | 5/- 
413. Do. do. do. 14-in. 4/6 5/- 5/6 
414. Do. do.,copper,case, 8-in. 4/- 4/6 | 5/- 
415. Do. “do. do.  to-in. . 4/6 | 5/- 5/6 
416. Do. do. do. 12-in. 5/6 6/- 6/6 
417. Do, (Fig. 142) do. 14-in. 6/- 6/6 | 7/- 
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BREWERS’ THERMOMETERS—(continvep). 


8-in. | xo-in. | 12-in. 


1g-in. 


418. Porcelain scale, enamel tube, cop- | Each. | Each. Each. 

% 3 * * 5/6 6/6 8/- 
do., japanned case. | 4/6 5/6 7/- 
420. Do., plain tube, copper case .| 5/- 6/- 7/6 
japanned case . 4/- 5/- 6/-, 


per case . 


419. Do. 
421.- Do. do. 


Each. 


PORTABLE -POCKET THERMOMETERS. 


422. Ivory Thermometers, enamel tube, double scale, 
morocco case, 3-in., 5/6; 4-in., 6/-; 5-in., 6/6; 6-in. 

423. Ivory Thermometers, same as preceding; in snap 
morocco cases, 3-in., 6/-; 4-in., 6/6; 5-in., 7/-; 6-in. 

424. German Silver Revolving Thermometers, enamel 
tube, ivory scale, on boxwood or ebony back, 3-in., 7/6; 
34-in., 8/6; 4-in., 9/6; 44-in. (Fig. 152) 


gas. Sliding-lid Thermometers, enamel tube, with ivory * 


or metal scales, in sandal, mahogany, walnut or rosewood 
cases, 4-in., 7/6; 5-in., 8/6 ;' 6-in., 9/6; 7-in., 10/6; 8-in. 
426. Beehive Thermometers, oval shape enamel tube, 
double scale, boxwood, 7/6; white ivory, 10/6; transparent do 


27. Beehive Thermometers, round shape, to unscrew * 


(Fig. 148), boxwood, 3-in., 4/-; 4-in., 5/-3 ivory, 3-in., 
7/6; 4-in. é P 3 6 . . 3 . - 

428. Thermometers, divided and figured on-stem, in round 
ivory case to unscrew, 4-in., 7/6; 5-in., 8/6; 6-in. . . 

429. Thermometers, same as preceding, in polished box- 
wood or ebony cases, 4-in., 6/6; 5-in., 7/6; 6-in. c 

430. Maximum and Minimum Thermometers for 
Alpine tourists, 6-in. enamel tubes, engine-divided on 
stem, figured on raised German silver scale, on boxwood, 
in mahogany snap case (Fig. 108) . , . 


431. Maximum and Minimum Thermometers, enamel, 


tubes, sunk into boxwood scales, engine-divided on stem 
and fiured on scale, 8-in., in morocco case . . 
432. Maximum and Minimum Thermometers, as pre- 
ceding, not divided on the stem, 8-in., in morocco case . 
433- Maximum and Minimum Thermometers, enamel 
tubes, engine-divided, figured on scale, 8-in., morocco case 
434. Maximum and Minimum Thermometers, as pre- 
ceding, not divided on the stem, 8-in., in morocco case . 
435. Maximum and Minimum Thermometers (Li- 
VINGSTONE’S), very portable, divided on the stem, on 
_ metal scales, in mahogany or morocco case (Fig. 119) 
436. Mason’s Hygrometer, enamel tubes, engine-divided 
on stem, figured on German silver scales, very compact, 
with stand and water cistern, in mahogany case (Fig. 165) 
437. Portable Wet and Dry Bulb Thermometers, or 
Mason's Hygrometer, 6-in. upright metal scales, brass 
foot and stand, in mahogany case é 
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149. 
CHEMICAL AND OVEN THERMOMETERS. 

438. Chemical Thermometer, enamel tube, hinged boxwood scale, 

(Fig. 149) divided to— 3.in, ro-in, —r2+in. agin. -r6sin, x8-in, 

0° to220° 6/6 . 7/6 . 8/6 . g/- . 10/6 . 11/6 

o° to 400° 7/6 . 8/6 . 9/6 . 10/- . 11/6 . 12/6 

0° to 650° 8/6 . g/6 . 10/6 . 11/6 . 12/6 . 13/6 

439. Chemical Thermometers, same as preceding, but with plain 
tubes, 1/- each less. 


440. Chemical Thermometers, divided and figured on stem, enamel 
tube, in round wooden case (Fig. 150) 

a 5 fin ‘to-in. “rain, rin, 16-in, x8-in, 

oF to 220° 5/6 . 6/- . 7/- . 7/6. 8/- . 9/6 

0° to 400° 6/- . 6/6 . 7/6 . 8/- . 8/6 . t0/- 

. 0° to 650° 6/6 . 7/- . 8/- . 8/6 . g/- .« 10/6 

441. Chemical Thermometers, same as preceding, but with plain 

tubes, gd. each less. 


442. Chemical Thermometers, insulated with paper £ s. d. 

scales to 212°, 2/6; to 350°, 3/6; to 600°. ‘ » © 4 6 
443. Chemical Thermometers, insulated with milk 

glass scale to 212°, 4/6; to 350°, 5/6; to 600° F * 6 6 6 


444. Oven Thermometer (self-registering), to indicate the 
temperature of various parts of an oven . : 


445. Oven Thermometer, on cast iron foot, graduated 
from 60° to 500°, with baking heats marked on the scale 1 5 0 
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4-IN. PATENT CONSTRICTED TUBE. 


CLINICAL THERMOMETERS. 
(Dr. Arrxen’s principle.”) 

The normal temperature of the human body, at completely sheltered 
parts of its surface, amounts to 984° Faur., or a few tenths more or 
less; and a rising above g9°5° Faur., or a depression below 97°3° 
Fanr., are sure signs of some kind of disease, if such increase or 
depression is persistent. 

‘The average temperature of the trunk of the body in the Tropics is 
nearly one degree higher than in temperate regions. 

The increase of temperature above 99° FAHR., as measured by the 
Thermometer, is the best index of the amount of fever present in any 
disease. , 

The temperature of the body in disease is much more readily and 
rapidly influenced than either the pulse or the respiration. 

The co-relation of the pulse, respiration and temperature, is of the 
utmost importance to be known in many diseases. For example, in 
pneumonia, if the mean of the temperature is not above 104° Faur., 
and that of the pulse is not above 120 in a minute, and the mean of the 
respirations not over 40 in the same time, the case must be considered 
a slight one; and, if the patient is otherwise healthy, he will surely 
begin to get well in from eight to twelve days, without any medical 
treatment beyond attention to diet and rest. 

Each disease which runs a definite course (e.g. scarlet fever, measles, 
small-pox, typhus fever, typhoid fever, rheumatism, acute phthisis, 
and the like) has a characteristic and distinctive range of temperature. 

* See Arrxen’s “Science and Practice of Medicine,” 2 vols. 8vo. 
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‘455. Clinical Thermometer (3}-in.), silver case 
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3}-IN. PATENT CONSTRICTED TUBE. 


CLINICAL THERMOMETERS (SELF-REGISTERING) 
(WITH OR WITHOUT THE PATENT CONSTRICTION). , 


446. Clinical Thermometer (34-in., 4-in., 5-i i 

in lined boxwood or ebony (Piet ia ° : ae “= : 6 6 

447- Clinical Thermometer, in German silver case 610 7 0 

448. Clinical Thermometer, in ivory case .7/6to o g 6 

449- Clinical Thermometer, in ebonite case : 7/- to o 8. 6 

450. Clinical Thermometers, oval back and front, in any 
of the above cases, each extra , Oo F 6 


451. Clinical Thermometer with flat back, and the 
front made in the form of a lens, so as to magnify the 
mercurial column, in any of the above cases, each extra. 0 I 0 

452. Clinical Thermometer (8-in.), in square or round 
end, boxwood case . ‘ ‘ Z ‘ Z P ° 

453- Clinical Thermometer (4-in.), in aluminium gold, 
engine-turned, or fluted case ‘ ‘ a ‘ ‘ 

434. Clinical Thermometer (5-in.), do. do. do. 


a 


oooo 


456. Clinical Thermometer (4-in.), silver case : 
457. Clinical Thermometer(3}-in. or 4-in.), plated silver 
case r ‘ z , P * é ‘ . a 
458. Clinical Thermometer (3}-in., 4-in., or 5-in.),in Dr. ae 
Hitiiarp’s round sliding pocket case, silver plated 2 OT 
459- Clinical Thermometer (4-in.), in Dr. Hrtu1arp’s 
oval sliding pocket case, silver plated. 2 . a aO' Ta 
460. Clinical Thermometer (4-in.), aluminium gold case, 
engine-turned or fluted, spirally propelled 2 F "ou 
461. Clinical Thermometer (4-in.), Mayer & MELTZER’s ; 
case, silver plated case, spirally propelled . 5 x O12 
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CLINICAL THERMOMETERS. 


462. Clinical Thermometer, self-registering (7-in.), bent £ s 
in morocco case . . e ‘ z . 0 
463. Clinical Thermometer, non-registering (7-in.) bent, : 

in morocco case. ri . i . Hee - 0 8 o 
464. Set of 7-inch Clinical Thermometers in snap 

morocco case, consisting of one bent, non-registering, 

and one straight registering Thermometer (Fig. 162) . 0 13 6 
465. Set of g-inch’ Clinical Thermometers, in. snap 

morocco case, same as above . : : 5 > O25. 6 
466. Set of 12-inch Clinical Thermometers, in morocco 

or mahogany case, consisting of one bent, non-registering, 

and one straight registering Thermometer. 5 . 
467. Veterinary Clinical Self-registering Thermo- 

meter, open scale and protecting German silver shield, . 

arranged for treatment of cattle, ro-in. (Fig. 164) . « @13 6 
468. Dr. Aitken’s Clinical Chart of Temperature, 

Pulse, Respiration and Excreta, arranged for 31 

days, with scale of Faur. and Centigrade degrees, perdoz. o I 0 
469. Guy’s Hospital Chart .  .  . perdozen. 0 I 0 
470. Electric Thermometers, with single tube (Fig. 160) - 

platinum wires and binding screws, divided and figured 

on boxwood scale, 7-in., 11/6; g-in. : c - oe 
471. Electric Thermometers, with double tubes (Fig. 

161) platinum’ wires and binding screws, for registering 

heat and cold, 7-in., 13/6; g-in. é _ % ‘ - o15 6 
472. Electric Thermometers, same as No, 470, on por- 

celain scales to 500° Faur., for dentists, ovens, &c., 7-in:, 

13/6; gin... r es F . : r > O15 6 

Where FAHRENHEIT and Centigrade, or FAHRENHEIT and REAUMUR, or Centigrade 
and Reauuur scales are required on one instrument, the price will be 2/6 extra (see 
Fig. 152). 
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PYROMETERS. 


The Pyrometer is an instrument for estimating temperatures beyond 
the range of ordinary Thermometers. With one exception (WEDG- 
woop's Porcelain Contraction Pyrometer) the degrees of the scales are 
continuations of the FAHRENHEIT Scale. 

The indications of a. mercurial Thermometer are not- regarded as 
trustworthy beyond 640°. When, therefore, it is desired to measure 
much higher temperatures, recourse may be had to the ingenious 
invention known as the Pyrometer, of which there are several varieties. 


473. Wedgwood’s Pyrometer, founded on the pro- £ s. 4 
perty which clay possesses, of contracting when heated, ’ 
consists of two graduated horizontal metallic scales se- 
cured to a rectangular base and inclined at a very slight 
angle to each other. Small sections, of uniform length, 
from a plano-convex.cylinder of clay are made and baked 
at a dull red heat, and when it is desired to’ ascertain the 
heat of a furnace, one of these pellets is placed therein 
until it acquires the glowing heat apparent at the time; 
it is then expeditiously withdrawn, placed between the 
two scales, and pushed as far as it will go: the point at 
which it rests indicates the temperature . n " - 550 


474. Daniell's Pyrometer is founded on the expansion of 
a bar of platinum, or iron, enclosed in a tube of graphite, 
which also encloses (in contact with the metallic bar) a 
rod of porcelain, extending beyond the furnace and press- 
ing against the shorter arm of a lever. As the expansion 
takes place, this moves a vernier on the longer arm, tra- 
versing a scale so divided as to indicate degrees of Fau- 
RENHEIT’s Thermometer . we a é é (by 5S +O 


475. Ferguson’s Pyrometer is an experimental apparatus 
used by lecturers, for showing the different degrees of 
expansibility in metals . é ; Z 5 - § 5 © 


476. Gauntlett’s Pyrometer resembles an Aneroid Baro- 
meter, with a tube about 5-feet long and 7-8th’s in dia- 
meter attached to it. The scale on the dial is divided to 
300° for fluids, or to r000° for furnaces, ovens, &c. It is 
constructed of bars of metal, which expand in varying 
degrees as the temperature rises, and these, pressing on 
the index needle, show temperatures beyond the mercu- 
rial Thermometer range on the circular scale referred to 4 4 0 


477. Gauntlett’s Chronometrical Pyrometer. This is 
a recording instrument with eight-day time-piece, &c., to 
indicaté to 300° or 1000° é 7 P . a » 830 6 


478. Bystrém’s Hydro-Pyrometer indicates high tem- 
peratures. by the number of degrees a given weight of 
pure water is raised, on dexterously immersing a ball of 
platinum after it has acquired the temperature of the fur- 
nace or oven to be tested. A set of. Pyrometer Tables is 
furnished with this instrument. Made to order 
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SCALE ABOUT’ oe: 
HYGROMETERS. 

These instruments are employed for estimating the amount of 
moisture in the air. In our climate the air is never completely dry, 
nor completely saturated with moisture, and the amount of aqueous 
vapour held in suspension is’ very variable. This fact has important 
bearings on many branches of industry, as also on the hygienic quali- 
ties of the atmosphere. The consideration that a certain amount of 
moisture in the air is necessary to the continuance of health, will sug- 
gest the importance of maintaining that due proportion in the atmos- 
phere of sick rooms, where the artificial heat so injudiciously used, often 
disturbs the healthful hygrometric condition of the air. Mr. GLAISHER 
is of opinion that the medical profession should enforce, as far as lies 
in their power, the use of this simple and effective instrument, which 
gives indications so important to the comfort of the patient. 

Hygrometers may be thus classified :— 

1. Hygrometers of Absorption. —Saussure’s Hair, Oatbeard, 
Catgut, Seaweed, Grass, Chloride'of Calcium. 

2. Hygrometers of Condensation.—ReGnautt’s, DANIELL’s, 
Dyne’s. F 

3. Hygrometers of Evaporation.—Lesttz’s, Mason’s Hygro- 
meter, Wet and Dry Bulb Thermometer or Psychrometer. 

479. Oatbeard Hygrometer, strongly gilt,.in morocco 
case, for testing the amount of moisture in beds, apart- 
ments, &c. “ ‘ . ‘ 2 A “ . 

480. Damp Detectors, for Tourists, Commercial Tra- 
vellers, &c., to test moisture and avoid the consequences 
of sleeping in damp beds. Brass mounting, in morocco 
case (Fig. 169) . ‘ E 7 Bs es *e ‘ . 

481. Saussure’s Hygrometer.—The frame is of brass 

ovand the scale of the same metal silvered. It has an 
attached Thermometer, and the indications are the result 
of the contraction and expansion of a prepared human 

‘hair, consequent upon its absorbing or ‘yielding moisture. 

‘The scale 'is divided on the arc of a circle, and an index 
needle, working on an eccentric pivot, multiplies the indi- 
cations. . 2 2 : = « . . ‘ Fy 

482. Dyne’s Hygrometer, for showing the dew-point by 
direct observation, by means of iced water and.black 
glass. This arrangement enables the observer to dis- 
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pense with the use of ether, and shows the dew-point’ 
with great distinctness .- ‘ Z . 
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REGNAULT’S HYGROMETERS. 


483. Regnault’s Hygrometer (Fig. 167) acts like Dan ; 
\shiae Sergeant external eee and Briss soicdc 

ny \ ges over the former instrument. i 

thin and highly polished silver tube or bottle, pe ep Pe] whieh 
is inserted a very delicate Thermometer., The bottle has a lateral 
tubular opening, to which is attached ie 
a flexible tube with an ivory mouth- 
age ped is poured into the silver 
ube in sufficient quantity to cover th 
bulb of the Desoraaaobat, The ether 
is then agitated by breathing through 
the flexible tube until, by the rapid eva- 
poration thus produced, a condensation 
of moisture takes place, readily observ- 
able on the bright polished silver surface, 
and the temperature indicated by the 
Thermometer at that moment is the dew- 
point. Complete in case £3 10 o 

484. Regnault’s Hygrometer, 
with Aspirator (Fig. 166). An exceed- 
ingly thin silver cup (D), highly polished 
on the outside, is cemented to a tube 
of glass (M), the mouth of which is 
closed by a cork having three openings. 
The central opening receives the stem 
of a Thermometer (T), while one of the 
side openings is filled by the tube (b) 
communicating with the outer air. In 
the third opening a tube (V) is adapted, 
connected by a caoutchouc tube with 
the aspirator (A), which is full of water 
and placed at some distance from the 
Hygrometer; this tube (V) only just 
enters the tube, while the tube(b) passes 
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DAMP DETECTOR. 
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. DANIELL’S HYGROMETER. 
168 
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HYGROMETERS. 
to the bottom. After having filled the silver cup with ether, so as to 
cover the thermometer bulb, the operator places himself near the 
aspirator and behind a magnifying glass, or small telescope, which 
enables him to follow the course of the mercurial column,.and note the 


temperature at the exact moment when the silver becomes dull from. . 


the deposition of dew, which soon follows the rapid flow of air through 
the tube, induced by the flow of water from the aspirator, on. opening 
the stopcock (R). A second apparatus, similar to the first and placed 
very near it, allows the operator to note the temperature when the 
aqueous vapour of the ‘atmosphere begins to condense 4779 

485. Daniell’s Hygrometer, or Dew-point Thermometer (Fig. 168), 
consists of a glass tube, bent twice at right angles, each extremity ter- 
minating in a bulb about 1} inches in diameter ; this is supported on a 
brass stand, to which a Thermometer is attached to indicate the tem- 
perature of the surrounding air. The lower bulb is made of black glass 
to prevent radiation from within; it is about three parts filled with pure 
ether and contains a very delicate Thermometer. The upper bulb at 
the extremity of the short stem is transparent, but covered with thin 
muslin, upon which, when an observation is made, pure ether is 
slowly dropped. The evaporation rapidly lowers the temperature in 
the left hand bulb until a moment arrives at which dew condenses on 
the black bulb. A quick eye is necessary to note this and the tem- 
perature shown by the Thermometer simultaneously, the latter showing 
the degree at which the atmosphere is saturated with moisture at the 
time of observation. To avoid error, it is usual to note the tempera- 
ture at which the dew disappears, and take the mean of the two 
temperatures. Complete in case, with ether bottle, £2 15 0 

486. Leslie’s Hygrometer (Fig. 170) consists of a tube bent syphon- 
fashion, and terminating at the upper extremities in two bulbs turned 
outward from each other. The tube is partly filled with a coloured 
fluid, and one bulb is covered with thin muslin kept constantly moist 
by some threads dipping into a vessel of water. The evaporation from 
this bulb will be in direct proportion to the dryness of the air; and, as 
the temperature varies, the liquid rises or falls in the left hand stem of 
the instrument. ft 
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MASON’S HYGROMETERS. 


487. Mason’s Hygrometer, best standard, incorrodible £ s. 
porcelain scales, on mahogany or oak board, tubes engine- : 
divided on stem and figured on the scales, largest size 


(Fig. 172), very superior . ° ‘ F . _ - Ray 
488. Mason’s Hygrometer, incorrodible porcelain scales, 

on mahogany or oak board, tubes engine-divided on stem 

and figured on the scales q P 3 . ‘ * F 22 
489. Mason’s Hygrometer, incorrodible porcelain scales, 

on mahogany or oak board, tubes engine-divided on stem 

and figured on the scales ‘ ‘ ros 


490. Mason’s Hygrometer, incorrodible porcelain scales, 
on ae or oak board, divided and figured on the 
scales r 

; c 3 soe . s F ‘ or 

491. Mason’s Hygrometer, incorrodible porcelain scale, . 


in japanned metal case (Fig. 173) . ‘ . . - O15 
492. Mason’s Hygrometer, opal glass scale, in white 

japanned metal case . . . . “ . - O15 
493. Mason’s Hygrometer, slate scale, in white ja- 

panned metal case (Fig. 171) . J F ‘ . - O15 
494. Mason’s Hygrometer, boxwood scale, in white ja- 

panned metal case (like Fig. 171) . R 5 é 2 0 12 
495. Mason’s Hygrometer, narrow boxwood scale, in 

white japanned case . - . < ° ‘ - 010 
496. Portable Hygrometer, horizontal, on brass stand, 

packed in mahogany case (Fig. 165) 115 


497- Pocket Hygrometer, upright metal scales, 6-in. brass 

foot and stand, in mahogany case, complete . : . Ig 
498. Table of Factors, for use with Mason’s Hygrometers o 2 
499. Marriott’s Hygrometer Tables* (see page 98) . 0 0 


* Reproduced by kind permission of the Author. 
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Marriorr’s Wer anp Dry Burp Hycrometrer TABLE. 


Reading Difference between Dry and Wet Thermometers. 
of : 
Dry Ther- sl ale lel ale el alee 
moinater: ro 20 i 3°0 4o 50 6:0 | 7°0 | 8'0 | g'0 |r0°0 |r 1'0 |12'0 |13°0 |14°0 |15"0 
Amount to be subtracted from the Wet Thermometer to obtain the 
‘ Dew Point. 
° eo }io | o | © | of o | o | o | o | of o | o | © | o | 
30 3°2 | 6 °3| 9°5 |12°6|15°8 }18'9 |22°r |25°2 |28°4 131°5 |34°7 |37°S [41°0 |44°T 47°3 
31 2°7 | 5 °4| 8x }10°8|13°5 }16°2 |18'9 |21°6 |24°3 |27°0]29°7 [32°4 |35°2 i37°8 40°S 
32 2°3 | 4°6 | 7:0 | 9°3|11°6 [r3°9 |16-2 |18°6 |20°9 |23°2J25'5 |27°8 |30°2 |32°5 34°8 
33 2°0| 4:0 | 6'0 | 8o|ro'0 fr2°z |rq-r |r6°r |r8°r |20'r f22"z |24rr |26°r |28-1 30°2 
34 1°8 | 3°5 | 5°3 | 7°2| 8:9 |r0°6 |x2°4 |x4-2|15°9 |17°7 |19°5 |21°2 |23°0 |24°8 |26°6 
16 | 3°2 | 4°8| 6°4| 8:0] 9°6|xx°2 |r2°8 |14°4 |16°0]17°6 |19°2 |20°8 |22°4 |24°0 
38 x5 a0 is 60 7°5| 9°0|r0°5 |12°0|13°5 |15°0]16'5 |18°0 |19°5 |21°0 aes 
37 14 | 2°8 | 4°3.| 5°7| 7°EP 8°5| g-9[xx°4]12°8 |x4°2[15°6 |17°0 |18°5 |19°9 ax"3 : 
38 x4] 2°7 | 4°r | 5°4| 6°8] 8-2] 9°5 |x0°g |12°2 |13°6 [15° |16°3 |17°7 |T9°0 20"4 
39 1°3 | 2°6 | 4°0 | 5°3] 66} 7°9| 9°2|x0°6 |z3°9 [13-2 ]r4°5 |15°8 |17°2 |18'5 |19°S 
() 1°3 | 2°6 | 3" "21 6° 7 | g'0\r0°3 |r1°6 |12°9 ]14°2 |15°5 |16°S |x8°r |19°4 
ae 7 2°5 33 re 63 a 8:8 |rorz |rx°3 |12°6]r3°9 |15°x [164 117°6 18:9 
42 r'2 | 2°5 1 3°7 | 4°9| 629 7°4| 8°6| 9°8|rx7z |r2°3 |13°5 |r4°8 |16'0 |17°2 18°5 
43 12 | 2°4 | 3°6 | 4°8| 6-0} 7-2] 8-4] 9°6|r0°8 |12°0]13°2 |r4"4 |15°6|16°8 18°0 
44 12 | 2°41 3°5 | 4°7| 5°9} 7°x| 8:3] 9°4|r0°6 |rx-8]13°0 jr4-2 |15°3 |16'5 |17°7 
xa) | 24 @ *6| 5°8] 7°0| 8°x| 9°3 \x0°4 |xx°6}r2°8 |r3°9 |15°x |x6°2 |17°4 
‘ 2 Vr ie a2 +6 2 6°8| 8-0] g°x |xo°3 |11°4]12'5 |13°7 |14°8 |16'0 yas 
AT rr | 2:2 | 3:4] 4°5| 5°6] 6-7] 7°8] g°0|xorx |rr-2]12°3 }13°4|14°6 |15°7 16°8 
48 rr | 2°21 3°3 | 4°4| 5°5| 6°6| 7°7| 8°8| g:g|rr-ofr2°x |[13°2 |14°3 |T5°4 16°5 
49 rer | 2°2 | 3-2] 4°3| 5°4] 6°5| 7°6| 8°6| 9°7 |x0°8]x1°9 |13°0|t40 |r5°r 162 
0 rx | 2x | 3°2] 4°2| 5°3] 6:4| 7°4] 8°5| 9°5 |ro°6|xr°7 |r2°7 |13°8 |r4°8 |15°9 
Ff ro | 2°r ae ao 5°2| 6°2| 7°3] 8°3| 974 |ro°q|rx°4 [r2°5 |13°5 |14°6 15°6 
52 ro} 2°0|3°r | 4°x] 5°] Gx] 7°x| 8°2| g°2|roc2}rr°2 |r2°2 |13°3 |14°3 75°3 
53 r'0 | 2:0 | 3°0| 4'0| 5'0] 6:0] 7°0| 8'0| 9°0|ro'o|r1'0 |12"0 |13°0 |T4"0 15"0 
54 xo | 2°0 | 2°9 | 3°9| 4°9] 5.9| 69] 7°8) 8:8] 9°8[r0°8 jrx°8]12°7 11377 |14°7 
55 ro | rg | 2°99 | 3°8] 4:8] 5°8| 6°7| 7°7| 8:6] g°6fro6 [rx°5 |r2°5 |13°4 144 
56 0°9| 1-9 | 2°8 | 3°38] 4°7] 5°6| 66] 7°5| 8°5| 9°4}r0°3 |r 4°3 |12°2 |13°2 ae 
57 org | 1°8 | 2°8 | 3°7] 4°6] 575] 64] 774] 8:3] g:2}ro‘r |r1°0/12'0 |12°9 33'8 
58 0-9 | x°8 | 2°7 | 3°6] 4°5] 5°4] 6°3| 7°2]-8-r] g'o] 9°9 |10°8 |x1°7 |x2°6 13'5 
59 og | 1°8 | 2°7 | 3°6| 4°5] 5°3| 62] 7°1| 8:0} 8:g} g°8 |r0°7 |r1°6 |12°5 |13°4 
60 og | 1°8| 2°6 | 3°5| 4°4] 5°3| 62] 7°0] 7°9|, 8:8] 9°7|10°6 |z1°4|12°3 13°2 
6r og | 1°7 | 2°6 | 3°5| 4°4] 5°2] Gx] 7°0| 7°8| 8:7] g°6 |x0°4 [11-3 |12°2 13" 
62 og | 1°7 | 2°6 | 3°4| 4°3] 5°2] Go} 6:9] 7°7| 8°6] 9°5 |10°3 |E1'2 |12°0 729 
63 org | 1°7 | 2°6 | 3°4| 4°3] 5°] 6:0] 6:8) 7-7] 8°5] 94 |r0°2 [rr°r |r1°9 bet 
64 08 | 1°7 | 2°5 | 3°3] 4:2] 5°0| 5°38] 66] 7°5] 8:3] o'r |r0°0/10°8 |rx°6 |12°5 
65 o°8 | 1°6 | 2:5 | 3°3| 4°x] 4°9| 5°7| 66] 7°4] 8:2] g°0| g°8/r10°7 |x1°5 |12°3 
66 08 | £6] 2°4 | 3°2| ar] 4°o| 5°7| 6'5| 7°3| Br] 8'9| 977 |r0°5 [rT'3 |12°2 
67 o°8 | x°6 | 2-4 | 3°2| 4:0] 4°8| 5°6| 6-4| 7°2| 8:0} 8°8| g°6|10°4 jr1°2|12°0 
68 0°8 | 1:6 | 2-4 | 3°2] 4:0} 4-7] 5°5| 63] 7°2| 7°9) 8°7| 9°5|t0°3 EK [tT"9 
69 o°8 | 16 | 2°3 | 3°r| 3°9] 4°7| 5°5| 62] 7°0| 7°8] 86! g°4|roO°r|r0°9 |TI°7 
7° 08 | x5 | 2°3 | 3°x| 3°90] 4°6| 5°4| 6-2] 6-9] 7:7] 8'5| 9°2|x0°0|r0°8|r1°6 
7t 0°8 | x°5 | 2°3.| 3°0] 3°8] 4°6| 5°3| 6x] 6-8] 7°6] 84] o'r] 99 |r0°6 |r1"4 
72 o°8 | x°5 | 2°3 | 3°0] 3°8] 4°5] 5:3] Go| 68] 7°5] 8°3| g'0| 9°8|z0°5 [E13 
73 0°7 | 1°5 |2°2 | 3°0] 3°7] 4°4| 5°2| 5°9| 6°7| 7°4] Br] 8-9) 9°6|ro-4|tr'T 
74 0°7 | 15 | 2°2| 2°9) 3°7] 4°4| 5°r| 5°8| 66] 7°3] 8°0| 8:8) g°5|r10°2|TI‘O 
73 o'7 | 1'4 | 2°2 | 2°9| 3°6] 4°3] 5°0| 5°8] 6:5] 7°2] 7°9| 8°6| 9°4 |r0°r r0'8 
76 Or7 | 14 | 2:1 | 2°B] 3°6] 4°3) 5:0) 5°7| 64) 7°] 7°8) 8'5| 9°2| 9°9\10'7 
77 07 | 14 | 21 | 2°8] 3°5] 4:2] 4°9] 5°6| 63] 7°0] 7°7| 8°4| or] oS 70°5 
78 o°7 | 14 | 2° | 2°8| 3°5] 4x 4°8| 5°5| 6:2 6:9} 7°6| 8:3! g'0| 9°7/10"4 
79 o7 | 1-4] 25} 2:8] 3°5] 4°] 4°8| 5°5| 6°2| 6-9] 7°6| 83] g°0| 9°7|10°4 
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THERMOGRAPH, 


AND : 
SELF-RECORDING HYGROMETER, £82. 
As adopted by the Meteorological Committee of the Royal Society. 


500. The thermometric and hygrometric records, which this instru- 
ment is designed to produce, are largely aided by photography. While, 
therefore, the bulbs of the ‘Thermometers are necessarily placed in the 
open air, and at a suitable distance from any wall or other radiating 
surface, the tubes are of sufficient length to admit of their being brought 
inside the building, in due proximity to the recording apparatus placed 
in a chamber from which daylight is rigidly excluded. 

The essential conditions in such an apparatus are :— 

1. Ameans of denoting the height (in relation to a fixed horizontal 
line) of the mercurial column in the stem of a Thermometer. 
2. A time scale denoting the exact moment at which the 
atmosphere reached the temperature indicated by the mark. 
3. As the marks are produced chemically, and not mechanically 
(as in the Anemograph), a dark room. 
A description of the drawing will show how efficiently, through the 
ingenuity of Mr. Becxtey, these conditions have been obtained :— 
S Wet bulb Thermometer. 
T Atmospheric Thermometer. 
B Screw for adjusting Thermometers. 
CC Paraffin lamps or gas-lights. ; 
D D Condensers, concentrating the light on the mirrors R R. 
RR Mirrors reflecting light through air-speckin ThermometersVV. 
E E Slits through which light passes from mirrors R R. & 
F F Photographic lenses, producing image of air-speck from both 
Thermometers on cylinder G. , 
G Revolving. cylinder or drum carrying photographic paper. 
H Clock, turning cylinder G round once in 48 hours. 
I Shutter to intercept light four minutes every two hours, leav- 
ing white time-line on developing latent image. 
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PLUVIOMETERS, or RAIN GAU GES, 
Are instruments for estimating the amount of rainfall; and when the 
influence of rain upon the growth and quality of crops, and upon the 
sanitary condition of large Cities is considered, it seems hardly possible 
to over estimate the commercial and social importance of accurate 
statistics on this interesting branch of weather observation. 

The most important point in connection with the use of the Rain 
Gauge is its position and height from the ground, and this will become 
at once apparent when it is remembered that’a fall of rain measuring 
tro inches in depth by the Rain Gauge is nearly equivalent to 40 
hogsheads per acre. Accordingly, 10 inches is the height at which 
meteorologists have agreed the edge of the Rain Gauge should be 
placed from the ground. The spot chosen should be perfectly level, 
and at least as far distant from any building or tree as the building 
or tree is high. Itis also important that the Rain Gauge should be 
well stipported, in order to avoid its being blown over by the wind; and 
should frost follow a fall of rain, the instrument should be conveyed to 
a warm room to thaw before measuring the collected contents. The 
graduated glass furnished with each instrument -should stand quite 
level when measuring the rain, and the reading taken midway between 
the tWo apparent surfaces of the water. 

Luxe Howarp, in his “ Climate of London,” says: “ It must be a 
subject of great satisfaction and confidence to the husbandman to know, 
at the beginning of a summer, by the certain evidence of meteorological 
results on record, that the season, in the ordinary course of things, may 
be expected to be a dry and warm one, or to find, in a certain period of 
it, that the average quantity of rain to be expected for the month has 
fallen. On the other hand, when there is reason, from the same source 
of information, to expect much rain, the man who has courage to begin 
his operations under an unfavourable sky, but with good ground to 
conclude, from the state of his instruments and his collateral know- 
ledge, that a fair interval is approaching, may often be profiting by his 
observations, while his cautious neighbour, who waited for the weather 
to settle, may find that he has let the opportunity go by. This superi- 
ority, however, is attainable by a very moderate share of application 
to the subject, and by the keeping of a plain diary of the barometer 
and rain gauge, with the hygrometer and vane, under his daily notice.” 


501. Howard's Pedestal Rain Guage (Fig. 177), 12 in. 4s a 
diameter, with glass tube graduated to inches, roths and 
tooths of an inch, showing by direct observation the 
amount of rainfall, without using a graduated measure. 
It is furnished with a tap for emptying the Gauge. In 
copper. e r : . : ‘ . ‘ = 3 5 0 
502. Ditto in japanned metal. . 2 2 © 


503. Howard’s Pedestal Rain Guage, similar to the pre- 

ceding, but with boxwood stale attached to a metal float, 

showing amountof rainfall by direct observation. Incopper 2 18 © 
504. Ditto in japanned metal . é 2 c < : 
505. Fitzroy’s Rain Gauge with frame complete, gradu- 

ated. dipping tube and steadying rods or supports. In 


stout copper .- . > . . . . . a B38. 8 
506. Livingstone’s Pocket Rain Gauge, for Tourists and 

Travellers, with 3-in. receiving surface and correspond- 

ing graduated glass in morocco case. In copper - » 01% 6 
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SYMON’S HOWARD'S 


SCALE ABOUT I-7TH. SCALE ABOUT. I-5TH. 


RAIN GAUGES. 


507. Howard’s Rain Gauge consists of a vertical glass 
receiver, or bottle, through the neck of which the ‘tong 
terminal tube of a circular funnel, five inches in diameter, 
is inserted. A metal collar or tube fits over the outside 
of the neck of the receiver, and aids in keeping the funnel 
level, while the tube extends to within half an inch of the 
bottom, thus ensuring the retention of every drop of rain 
which falls within the area of the funnel. The glass 
vessel furnished with the instrument is graduated to 
tooths of aninch. In copper 

508. Ditto in japanned tin z . 5 ee fa . 

509. Ditto ditto with best flint glass receiver (Fig. 176) 

510. Symons’ Rain Gauge resembles Howarp'’s, but has 
the advantage of having the glass receiver. enclosed in 
a black or white japanned metal or copper jacket with 
openings permitting an approximate observation of the 
collected rain. The metal jacket is also furnished with 
strong iron spikes, which are firmly pressed into the soil, 
as shown at Fig. 175, thus ensuring perfect steadiness 
by its power to resist the wind. The graduated mea- 
sure contains half an inch of rain (for a 5-inch area) 
divided into rooths. Incopper_ . 5 3 

511. Ditto black japan, 15/6; ditto white japan. ‘ : 
512. Symons’ Rain Gauge, with metal receiver and gra- 
duated measure, similar in construction to GLAISHER’S 
In copper yi z ‘ 


513. Ditto in black japan, 15/6; white japan 


HOWARD'S PEDESTAL, 
SCALE ABOUT I-I2TH. 
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attain GLAISHER'S 
SCALE ABOUT I-IOTH. 


RAIN ee: ‘aban 

. Glaisher’s Rain Gauge.*—In this Gauge special pro- 

Prion is made, in two ways, to prevent possible loss by eva- 
poration, even in the warmest months of the year. I. The 
receiving vessel is partly sunk beneath the soil, thus ya 
ing the contents.cool. 2. The receiving surface 0 : e 
funnel, accurately turned to a diameter of eight anv ee 
terminates at its lower extremity in a curved tube, which, 
by always retaining the last few drops of rain, sal 
evaporation. The graduated vessel, in this instance a! ce 
is divided to 1ooths of an inch, haying due regard to the 
larger area, 8-in. ‘d the funnel (Fig. 179). In copper 

. Ditto, japanned tin . . e se oe 

ae Glaisher's Rain Gauge for the Tropics.—This in- 
strument has an extra large receiver and tap for drawing 
off the rain collected, and is specially adapted for the ex- 
cessive rainfall of tropical climates. In copper oe 

517. Crossley’s Registering Rain Gauge has a mee 
ing surface of 100 square inches. The rain falling bi ” 
this area passes through a tube to a vibrating bucket, 
which sets in motion a train of wheels, and these move 
the indices on three dials, recording the. amount of rain 
in inches, roths, and 1ooths. Printed directions are fur- 
nished with each instrument, and the simplicity of the 
mechanism ensures due accuracy. A test measure a 
ing exactly five cubic inches of water, sent with — 
Gauge, affords the means .of checking its readings from 
time to time. In japanned metal ee fen 

518. Square Rain Gauge, 1o-in. by ro-in., including 100 
square inches of surface. Described by Col. Sir ie 
James, used by the:Corps of Royal Engineers. 12 inc = 
in height, with graduated glass measure divided to rooths 
of aninch. In copper H i i 

519. Ditto, japanned zinc 


* If straight tubes be preferred, they are supplied without extra charge. 
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BECKLEY’S PLUVIOGRAPH, 


or, 


SELF-RECORDING RAIN GAUGE, 436. . 


Hicxs’ Patent, as used at the Meteorological Stations. 


520. This instrument possesses the exceptional merit of recording, 
with equal precision, all rain-falls, from a slight summér shower to a 
heavy storm of rain. It requires no special erection, and may be placed 


in a hole in the ground, with the receiving surface raised only a few 
inches above its level. 


The perspective view above and the sectional engraving, on page 
104, illustrate the construction of the instrument; a detailed description 
of which, with instructions for use, is furnished to each purchaser. 


The funnel (C) has a receiving surface of 100 square inches, protected 
by a lip 13 inches deep, to retain the splashes. The rain flows into 
the copper receiving vessel (E), which, floating in a cistern of mercury 


(G), sinks and draws down with it the pencil (K), which records the 


event on acylinder(L), covered with waterproof paper and moved by the 
clock (Q). When the receiving vessel is full the syphon (M) comes 
into action, rapidly drawing off the whole of the water, the vessel 
rising almost at a bound; the action being recorded bya vertical line on 
the cylinder. The prepared paper, bearing the time scale, should be 
renewed once in every 24 hours, which may be readily done by raising 
the hinged lid of the cast iron box (A). 


Precautions are adopted to prevent injury to the clock and delicate 
portions of the instrument, from moisture, by adopting mercurial socket 
joints, which allow freedom of motion while they exclude the air. The 
whole outer casing and turned and enamelled funnel are of cast iron. 
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BECKLEY’S PLUVIOGRAPH, 
oR, ’ 
SELF-RECORDING RAIN GAUGE, £36. 


Hicxs’ Patent, as used at the Meteorological Stations. __ 
Self-Recording Rain Gauge by the Rev. E. SruTTEr (see Appendix). 
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ANEMOMETERS, or WIND GAUGES. 


The scientific research and mechanical ingenuity directed of late 
years to producing trustworthy estimates of the direction, pressure and 
velocity of the wind, have resulted in a series of instruments which, for 
precision and accuracy, leave nothing to be desired. 

Millwrights and Engineers, Meteorologists and Mariners, are equally . 
interested in the perfection of these instruments, and the following list 
will be found to contain such as will meet every requirement. 

The direction of the wind is indicated by vanes, the velocity by re- 
volving cups, and the pressure by the pressure-plate, and by calculation 
from the known velocity. 

521. Prestel’s Pendulum Anemometer, for showing in a simple 
manner the direction and pressure of the wind. The peculiarly shaped 
vane ensures the surface of the swinging pressure-plate (B) being always 
kept towards the wind. The pendulum plate hangs, during a calm, 
quite vertically, indicating zero, and according as the pressure increases 
it will be raised through all degrees of elevation, from r to 10 (Fig. 182). 

The vane is perforated with holes large enough to be visible at some 
distance from the ground, the 5 and 10 being specially larger, so that 
the angle to which the pressure-plate is raised can be quickly noted. £6 6 

Table of value of indications in English and French measures :— 


Seale of | F Sehogss| Mountain| Elevation wn : re in Ibs. 
ee eee MED" padium| - Pemritin of Wine | REE C 
° ° Og ° Calm sa .w « & ww a] 0 

I I o5 5° | Gentle motion ofair. .| 072044 
a|| 2 4 ro 20° |Light breeze . . . .| 0°8176 |ty 
Bl 3 9 1°5 35° | Fresh (top-gallant W.) .| 1°8396 |Z 
Bl 4] 15 2:0 45° | Stiffstrong (top-galt.W.)] 3:0650 |& 
S| 5] 25 2°5 54° | Very stiff (topsail W.) .| 5:1110 | 
S| . Strong rushing wind (to _ is 
nm! 61 368] 3:0 | 60° house top-gallant) . .| 7-5r19 |E 
zg Stormy W. (to house a 
el 7| 49 3*5- | 4° topsails) . . . . .| ro-ors6 [2 
" 8] 64 4°0 67° |Gale ofwind . . . .| 13°0816 |% 

g9| 866] 45 694° | Strong gale. . . .° .| 16°6790 

Io | 100 50 yo? | Hurricane . . . «. «| 2074408 

143°6 | — 74° : 29°3518 
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522. Lind’s Anemometer, or Wind Gauge, ranks among the 
earliest forms of instruments de- 
signed to estimate the force of the 
wind. Itconsists ofa glass syphon, 
the limbs of -which are parallel 
to each other, mounted on a verti- 
cal rod, on which it freely oscillates 
by the action of the vane which 
surmountsit. The upperend of one 
limb of the syphon'is bent outward 
at right angles to the main direc- 
tion, and the action of the vane 
keeps this open end of the tube 
always towards the quarter from 


whence the wind blows. Between sae: 
the limbs of the syphon is placed 29 9) 

a scale graduated from o to 3 in E 
inches and roths, the zero being m:| 


in the centre of the scale. When 
the instrument is used, it is only 
necessary to fill the tube with 
water to the’ zero-of the scale and 
then expose it to the wind. The —_ 
natural consequence of wind act- 
ing on the’ surface of the water is 
to depress it in oe ee and oe 
it in the other, and the sum of the . 
debteuston and elevation is the height of a column of water which es 
wind is capable of sustaining at the time of observation. aay ra Ss 
of wind are apt to produce a jumping effect on the water in the = G5, 
and to diminish, this, the bend of the syphon is contracted. A brass 


compass dial at the foot shows the direction of the wind ae ent 5 


$2 10 0 


185. 
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s22a. Sir W. Snow Harris’s Wind Gauge 


i i juare foot, for 
The following Table shows the force of wind on a square " 
different heights of the column of water in Linp’s Wind Gauge :-— 


ie 


Inches. teats a Common designation of such Wind. 
; A Hurricane. 
ae A Violent Storm. 
4 20°83 A Great Storm. 
: 15°62 A Storm. 
; 10°42 A Strong Wind. 
i 5°21 A High Wind. 
2°60 A Brisk Wind. 
3 "52 A Fresh Breeze. 
“05 +26 A Gentle Breeze. 
o o A Calm. 
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523 Beckley’s Improved Anemometer.—It will be seen by the 
illustration that this is a simplification of Ropinson’s. The hemispherical 
cups are retained, but the index portion of the instrument consists 
of two graduated concentric circles, the inner one representing five 
miles divided into 1oths, and the outer one bearing roo divisions, each 
of which is equivalent to five 
miles. At the top of the 
dial is a fixed index, which, 
as the toothed wheel re- 
volves, marks on the inner 
circle the miles (up to five) 
and roths of miles the wind 
has travelled, while a move- 
able index, which revolves 
with the wheel, indicates on 
the outer circle the passage of 
every five. miles. 

This instrument can be 
made very portable by re- 
moving the arms bearing the 


be packed with iron shaft in 
acase 15 X 13 X 4 inches. 
It may be placed in any 
desired position by screwing 
the iron shaft supplied with 
it into the hole provided for 
the purpose, and fixing the 
apparatus on a pole or other 
elevated stand, if possible, 
in.an open space exposed to 
the direct action of the wind. 

If, when placing the in- 


186. 
ScaLe ABOUT I-5TH. . 
at o, the next reading will, of course, show the' number of miles the 
‘ wind has traversed; but, should they stand otherwise, the reading may 
be noted and deducted from the second reading, thus: Suppose the 
fixed index points to 2-5 and the moyeable index to 125, the reading, 
after 12 hours may be 200 on the outer circle and 3°0 on the inner circle ; 


these added together yield 203.. By deducting the previous reading, 
127°5, we have the true reading—viz., 75°5 miles as the distance tra- 
velled by the wind (Fig. 186). . a 5 é $4 4 0 

523A. In case, complete . ; F » r - $410 0 

Having obtained the velocity of the wind in this manner in miles 
per hour, the valuable Table (page 108) from Col. Sir Henry James’ 
“Instructions for Taking Meteorological Observations ” will enable the 
observer to calculate the pressure in pounds per square foot. 


524. Beckley’s Anemometer with enamel dial, on 3-ft. octagonal 
pedestal of cast iron, highly finished (like Fig. 186) £7 10 oO 


525. Osler’s Registering Anemometer and Rain Gauge shows 
the direction, pressure and velocity of the wind, also the rainfall, by 


- Suitable recording apparatus, on one sheet of paper. From £70 to £100. 


= 
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VeLocity AND PRESSURE OF THE WIND. 


i i Vz. The 

The Pressure varies as the Square of the Velocity, or P « V2 
Square of the Velocity in Miles per Hour multipled by -500 gives the 
Pressure in Ibs. per square Foot, or V2 x 1005 = P. The Square 
Root of 200 Times the Pressure equals the Velocity or 200 x P= V. 


The subjoined Table is calculated from this data, by Cor. Sir HENRY 
James, of the Ordnance Survey Office. 


Pressure] 
Pressure] |Pressure| 


oa, [Peemmnite sty [Pressure| ity [PE Velocity 
7 Velocity |PFeSi"*| Velocity |'ir'ibs. | Velocity Vin ibs. | Velocity Vin tbs. | jo iites 
in Ibs. | 5 °Miles | 825: | in Miles in Miles | “yer | in Miles] per er 
see Mil per er | Pt er | stiare| Pet | Square| Per 
Square} fous, | Square) rfour. | Square | four. | Seuare| Hour. | Sigsr . 
‘oot, : ; 
ae aie, | ibs. Ibs. Ibs. 


5 r'ooo | 6° 6°742 | 17° 59°58 | 28°75 | 757828 | 39°75 89°62 
aos 1-767 pas Ewer: 1500 60'000 } 29°00 | 76°157 40°00 boas? 
0°50 | 2°500 7°25 | 38'078 | 18:25 | 60°415 | 29°25 76°485 40°25 one 
0°75 | 3°06r | 7°50 | 38-729 } 18°50 | 60°827 | 29°50 76'81r 40°50 Cae 
x00 | 3°535 | 7°75 | 39°370 } 18°75 | 61-237 | 20°75 | 77136 | 40°75 90°277 
2:00 | 5'000 | 8°00 | 40°000 | I9'00 | 61644 | 30°00 | 77°459 41'00 90°553 
3°00 | 6°123 8:25 | 40°620 | 19°25 | 62048 | 30°25 77-78% 40°25 oom 
4°00 | 7°07 |. 850 | 417231 | 19°50 | 627449 | 30°50 78"102 4t'50 oe 4 
5°00 | 7-905 | 8°75-| 41°833 | 19°75 | 62°849 | 30°75 | 78'425 | 41°75 pe th 
G00 | 8660 | g:00 | 42°426 | 20°00 | 63°245 | 31°00 | 78°740 42°00 on" 5 
zoo | 9'354 | 9°25 | 43°0rr | 20°25 | 63°639 | 31°25 79°056 42°25 91/923 
8:00 | ro‘000 | 9°50 | 43°588 } 20°50 | 64°031 | 31°50 79°372 42°50 92" 95 
900 | 10°606 ] 9°75 | 44°58 | 20°75 | 64-420 | 31°75 | 79°686 | 42°75 4 2 
ro‘0o | 11°180 | 10°00 | 44°721 } 21°00 | 64°807 | 32°00 80°000 43°00 9 73 
rr‘0o | 11-726 | ro-25 | 45°276 | 21°25 | 65°92 | 32°25 | 80'3rx 43°25 93-0 5 
12'00 | 12°247 | ro-5o0 | 45'825 | 21°50 | 65°574 | 32°50 Borba 43°50 93" 73 
13°00 | 12°747 | 10°75 | 46°368 | 21°75 | 05°954 | 32°75 20988 43°75 93°54¢ 
14°00 | 13'228 | 11°00 | 46°904 | 22°00 | 66°332 | 33°00 end 44°00 93°8 
15°00 | 13°693 | rr-25 | 47°434 | 22°25 | 66-708 | 33°25 | 81'547 | 44°25 | 94°074 

11°50 | 47°958 | 22°50 | 67°082 | 33°50 | 81°853 | 44°50 94°339 
ad 11°75 | 48°476 | 22°75 | 677453 | 33°75 | 82'158 | 44°75 | 94"008 
roo | 14°142 | 12°00 | 48989 | 23°00 677823 | 34°00 82:462 45700 ak a 
x25 | 15°81r | 12°25 | 49°497 | 23°25 | O8'190 | 34°25 S2:764 45°25 | 95°13 
1°50 | 17°320 | 12°50 | 50000 | 33°50 | 68'556 } 34°50 | 837066 | 45°50 95°393 
1°75 | 18-708 | 12°75 | 50°497 | 23°75 | 68°920 | 34°75 | 83°366 45°75 95" 55 
200 | 20°000 | 13°00 | 50°990 | 24°00 | 69°282 | 35°00 83°666 | 46°00 95°9 . 
225 | 21°213 | 13°25 | 51°478 | 24°25 | Go'G4x | 35°25 | 83-064 4025 90476 
2°50 | 22°360 | 13°50 | 51°96 | 24°50 | 70°000 } 35°50 Sy-abe 46:50 9643 
2°75 | 23°452 | 13°75 | 52440 | 24°75 | 70°356 | 35°75 | 84°567 | 40°75 aan 
3°00 | 24°494 | I4*00 | 52°QI5 | 25°00 | 70°710 36°00 84°852 47°00 9 a8 
3°25 | 25°495 | 14°25 | 53°385 | 25°25 | 717063 | 36°25 | 85°146 | 47°25 | 97° re 
3°50 | 26°457 | 14°50 | 53°85r | 25°50 | 71'414 | 36°50 | 85°40 | 47°5° ha 
3°75 | 27°386 | 14°75 | 54°313 | 25°75 | 72°763 | 30°75 | 85°732 pee ane 
4°00 | 28°284 | 15°00 | 54°772 | 26°00 | 72*r1X | 37°00 So:023 ae 97°97 
4°25 | 29°54 | 15°25 | 55°226 | 26°25 | 72°456 | 37°25 | 86313 pe oe at 
4°50 | 30°000 | 15°50 | 55°677 26°50 | 72°80r } 37°50 86;602 4350 of Z 
4:75 | 30°822 | 15°75 | 56°x24 | 26-75 | 73°43 | 37°75 | 86°890 | 4 78 ee 
5°00 | 31°622 | 16°00 | 56°568 | 27°00 73°484 | 38°00 87°27 4970 9! fee 
5°25 | 32°403 | 16-25 | 57-008 | 27°25 | 73°824 | 38°25 | 877404 | 49°25 | 99° i 
5°50 | 33°266 | 16-50 | 57°445 | 27°50 | 74°x6x | 38°50 | 87°749 | 49°50 ae 
5°75 | 33°9r2 | 16°75 | 57°879 | 27°75 | 74°498 | 38°75 es 49°75 aah, 4 
G00 | 34°641, | 17°00 | 58°309 28°00 | 74°833 | 39°00 8307 50 

6:25. | 35°355 | 27°25 | 58°736 | 28°25 | 75°166 | 39°25 | 88:600 


6:50 | 36°055 } 17°50 | 59°160 | 28°50 | 75°498 | 39°50 88-881 
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ScALE ABOUT I-6TH. 
ANEMOMETERS. 
526. Robinson’s Anemometer.—This instrument, the invention of 


Dr. Rosinson, of Armagh, was first used in 1850. It consists of four 
hemispherical cups (which are of copper) attached to two horizontal 
metal arms in such a manner that their concave surfaces all face one 
way. The vertical axis upon which these are secured has, at its lower 
extremity, an endless screw placed in gear with a train of wheels and 
pinions. Each wheel is graduated respectively to 1-10th, 1 mile, 10 
miles, 100 miles, 1000 miles, and these revolve behind a fixed index, 
the readings of which are necessarily taken backwards, according to 
the indications on the dials (Fig. 187). . 

Dr. Rosinson entertained the theory that the cups (measuring from 
their centres) revolved with one-third of the wind’s velocity; and this 
theory having been fully supported by experiment, due allowance has 
been made in graduating the wheels so that the true velocity is obtained 
by direct observation. : $3 30 

Directions for using Ropinson’s Anemometer.— ‘ 

The first dial indicates so many hundreds of thousands of revolu- 
tions, or miles, according to mode of division; the second, tens of 
thousands ; the third, thousands; the fourth, hundreds ; and the fifth, 
tens. Readings should be taken every morning. Should the index 
point between two figures, the lesser of the two is to be taken. When- 
ever the index of the first dial is found to have passed zero (O), a cross 
or star is to.be prefixed to the next (a lower) reading. 

The number of thousands of revolutions made during a month is 
ascertained by subtracting the first reading from the last, and prefixing 
to the figures thus obtained a figure corresponding to the number of 
stars in the column, - Every thousand revolutions represents two miles 
of wind, and the number of miles which have passed in a month is 
ascertained, therefore, by multiplying by two. 

To ascertain the velocity of the wind during a short period :—Take . 
two readings of all the dials with an interval of twelve minutes. The 
difference of these readings, divided by .ten, is the velocity of the wind 
in miles per hour. : 
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ScaLe ABouT ] 


2 
AIR-METERS, WIND VANES, &c. 
527. Air Meter,* for Measuring the Velocity of Air Currents in 


Sewers, Mines, Hospitals, &c. ‘The illustration shows that the indica- 
tions are obtained by the revolution ofa series of fans (similar to those in 
Brram’s Anemometer) acting first on a long hand capable of recording 
the low velocity of fifty feet per minute on the large dial divided to 100 
feet, and then successively by a train of wheels on the indices of five 
smaller dials, each divided into ten parts, and recording respectively 
1000, 10,000, 100,000 and 10,000,000 feet, or 1893 miles, an amount 
found to be more than adequate to the most protracted observations. 
This Portable Air Meter forms an admirable Pocket Anemometer for 
tourists (Fig. 188). . $4 0 0 


528. Air Meter, similar to the preceding, the larger dial recording 
100 feet and one smaller dial 1000 feet. $3 10 0 


529. Wind Vanes.—The variety of patterns and sizes of these useful 
adjuncts to a Meteorological Station is so great as to preclude the 
possibility of quoting prices. Two illustrations are given (Figs. 183 and 
184) to indicate useful forms, and estimates will be sent on learning 
the size required and the position the Vane is to occupy. 

It may be here mentioned, for the guidance of customers at a dis- 
tance, that it is sometimes deemed, desirable to associate a lightning 
conductor} with a Wind Vane. Furthermore, it is of the highest im- 
portance, in adjusting the points of the Vane, to see that the north 
point coincides completely with the true Geographical North, and not 
with the Magnetic North. 


530. Portable Wind Vane, or Anemoscope.—This is a simple 
contrivance arranged by Dr. Hatter for the convenience of travellers. 
It is furnished with a compass and bar needle, &c., and ‘will tell the 
_true direction of the wind to within a half point. f2 0 0 


* This instrument is employed for testing the ventilation in our Coal Mines, Houses 
of Parliament, and in the Senate Houses of the United States. 


+ For prices of Lightning Conductors see Appendix. . & 
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Biram’s Anemometer. 
—tThis is an ingenious and 
trustworthy “tell-tale” in- 
strument for registering cur- 
rents of air in mines, &c., 
and thus showing whether 
the furnace man, who is re- 
sponsible for due ventilation, 
is mindful of his duty. 

It consists of a series of 
light vanes arranged at an 
angle for catching the wind, 
on an axis, the revolutions 
of which are recorded on a 
series of dials marked respect- 
ively “ X.C.M.,” “ X.M.,” 
“C.M.” and “M.,” the divi- 
sions on which denote units 
of the denominations of the 
respective circles. 

In using it, a note is made 
of the position of the several 
indices, and deducting their 
amount from their position 
at the second observation ac- 
cording to directions, fur- 
nished with each instrument. 

A portable pocket series is 
made, of 6-in., 4-in., and 
2}-in. diameter, applicable in 
any part of a mine. 

In large gun or rifle prac- 
tice the pocket size of this 
instrument yields trustwor- 
thy results. 

To ascertain the rate at 
which the air is moving, pro- 
ceed thus: Suppose 100 re- 
volutions = 200 feet per min- 
ute— 


200 + 88 = 2°27 
say 2} miles per hour, 88 
being 1-60th of a mile. 


. ri 5 . 
531. Biram’s Anemometer, 12-in. diameter, reading to. £ 


10,000,000 feet (Fig. 189) 


Igo. 


\ 


Hil 


532. Biram’s Anemometer, 6-in. d ading : : 

J . » 6-in. do., reading to rooo ft. 
533- Bia sAnemometer,4-in. do.,reading to LOO ft.(Fig.190) 
534. Biram’s Anemometer, 2-in. do., new, reading to 


10,000,000 ft. (Fig. 191) . 


. , ie ae s, *. "a ‘ 4 
535- Biram’s Anemometer, 6-in. do., with disconnector, 


+ 


reading to 1000 feet , 


536. Biram’s Anemometer in de it is nt : 
2 » 4-in. do., with d 
reading to 10,000,000 ft. (Fie 192) : suet 


III 


* 


ScaLe ABouT + | 
IgI. 192. 
Table for finding the Force of Air Currents by Brram’s Anemometer. 


ScALE ABOUT 4 


weit | Teper | Mise | Savon Destipton. 
50 83 568 -oo16 | Hardly perceptible. 
100 1°66 1°136 “0061 - 
480 3°33 2272 0255 } Just perceptible. 


300 4°99 3408 | *0574 
400 6°66 4544 *ro2r |} Gentle Breeze. 
500 8:33 5680 | "1595 


50 12°50 8-522 *3593 

oleae 166 11°363 8338 } Pleasant Breeze. 
2000 33°33 22:726 | 2°5553 | Brisk Gale. 

3000 49°99 34089 | 5°6982 | High Wind. 

4000 66-66 45°452 | 102214 | Very High Wind. 
5000 83°33. 56-815 | 164429 | Storm. 

6000 99°99 68-178 | 22°9954.| Great Storm. 
7000 | 116°66 79°541 | 31°3019 . 

8000 | 133°32 go-904 | 40°8807 || turricane. 

gooo | 149°99 | 102°267 | 51°6920 


10000 | 166°66 | 113°630 | 60°8837 


To find the force of wind, multiply the square of the velocity of the 
wind in feet per second by ‘0023. 

Norts.—The velocity of the wind in feet per minute, divided by 88, 
will give the velocity in miles per hour. (See example, page 111.) 


112 


Be 


below this, 


8, Hatton Garden, London, E.C. 


Se! I OAT 


193- 


I94. 
Portion for Interior of Observatory. . 
- SCALE. ABOUT I-20TH. 
5377 *ANEMOGRAPH, 
OR 
SELF-RECORDING WIND GAUGE, £70. 


Registering inside the dome, 


; me, or roof. If Recording a) t 
a proportionate increase of price will bechaged. Sina ia 


* For description see page 14. 
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ScALE ABOUT I-4TH. 
TIDE GAUGE, &c. 


538. Self-Recording Tide Gauge.—An apparatus for recording, 
by a pencil line on a paper-covered cylinder driven by pendulum clock- 
work, the amount of, ‘and the rate at which the tide rises and falls, and 
constructed for the most part of brass and iron, with copper chain and 
float. The float being the source of the indications, the machinery is 
so placed that it may come directly over a pipe or well 20 inches in 
diameter, either in the sea or communicating with it. . 

It is essential that this pipe be of such a length that its lowest por- 
tion, covered ‘with a grating to prevent the surging of the waves and 
exclude sea-weed, should be under the level of the lowest neap tides. 

The rising and falling of the float within this pipe communicates by 
a copper-chain, motion to a train of wheels actuating the recording 
pencil, while the clock revolves the cylinder bearing the prepared 
divided paper. The scale may be divided to suit the exigencies of a 
particular locality ; that used by the Admiralty gives half an inch to 
the hour, and four-tenths of an inch to the foot. £50 to £80 

- 539. Current Meter, for use in small rivers and streams, to show 
rate of flow of tide or number of gallons flowing from any reservoir or 


vessel (Fig. 195) $6 6 0 

540. Cloud Reflector.—A horizontal mirror, having the cardinal 
points marked on its margin, so placed that the part marked ‘ north” 
may coincide with the southern point of the horizon, thus reversing all 
the several points of the compass. To-ascertain the true point of the 
compass from which clouds are coming, the observer, keeping perfectly 
still, so places the mirror as to bring the well-defined edge of a con- 
spicuous cloud to coincide with the centre, and notes on the margin, 
the point at which it passes away. This cloud mirror was exhibited 
by Mr. GopparD, at the International Exhibition, 1862. (To order.) 


541. Goddard’s Sunshine Recorder.—A revolving drum, or 
cylinder, is covered with sensitized photographic paper and connected 
with clockwork, which turns the cylinder once round in 24 hours; the 
sun’s rays being allowed to fall on the paper through a very narrow 
opening, and the paper, removed from the drum, developed and fixed 
in.the usual manner, yields a photographic record of the sunshine of 
each day. * : a ey (To order) 
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or snow, in form resembles a Hydro: i 

the difference that the stem ies be 
graduated to grains and half grains, and is sur- 
mounted bya light, shallow copper pan. When 
in use, the Hydrometer-like instrument is im- 
mersed in a glass vessel having a hole in the 
cover, through which the stem protrudes. The 
copper pan is then placed on the top, and suffi- 
cient water, ice, or snow, placed therein to sink 
the stem to the zero ofthe scale. As the evapo- 


542- Babington’s Atmidometer, for mea- 
suring the rate of evaporation from water, ice, : 


ration proceeds, the stem rises; and, if time of 
commencing the experiment is noted, the rate 
as well as the amount of evaporation, is indicated 
in grains. Small size (Fig. 196) . £2 5 0 
543. Babington’s Atmidometer, large size 
with copper tank, for Observatories £3. 10 0 


OZONOMETERS. 


ScHONBEIN, the discovererof Ozone, found that 
when strips of paper previously saturated with 
starch and iodide of potassium and dried, were 
exposed freely to the air but protected from rain 
and the direct action of the sun, they under- 
went a peculiar discolouration when immersed 
in water after an exposure of 24 hours. A scale 
of tints numbered from one to ten afforded the 
means of comparative observation, and thus 
the ee was constructed. 

544. Schonbein’s Ozonometer.—A seri f 
of test-papers enclosed in case, sufficient for ne Scare ene I-5TH 


months, with set of 12 com i i 
: parative tints * : E 

ay Notas Ozonometer. Test Papers prepared by ga % FE 
. Moffat’s formula, with set of 10 comparative tints . o 8° 6 


For the proper exposure of the chemically prepared papers‘an Ozone 


Cage is necessary. 

546. Sir James Clarke’s Ozone f£ s. d. 
Cage, in copper (Fig. 197) . . TF 6 2 

547. Sir James Clarke’s Ozone 
Cage, japanned . ‘ . a 

548. Sir James Clarke’s Ozone 
Cage, small size, for Travellers, 


o18 o 


japanned . ° € . . 
549. Sir James Clarke’s Ozone sie 

Cage, in copper .° ‘ 2 O12 6 
550. Sedan’s Ozonometer . «= 8; 8 6 
551. Lowe’s Spiral Ozone Case 
_ japanned zinc 7 < * : o 18 6 
a aeeale Ozone Box, painted 197 

7 

553. Siemen’s Ozone Tube. . Ee eae ee a 6 


554. Tisley’s Ozone Tube, small 21/o large ; : 
. 5 lar, « # 
555. Lankester’s Registering San eee is é 5 
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SCALE ABOUT I-3RD. 


ARGENTOMETERe 


200. 


NrcHotson's 
GRAVIMETER. 


2ol1. 

0° To 1'850 

EROOY Sere HyDROMETER. 
YDROMETER. 


ae 205. 
yuowersn. UnixomeTER. 


SACCHAROMETER. 


HYDROMETERS, SACCHAROMETERS, &c. 


202. 


THERMO- 
HyDROMETER. 


206. 
SALINOMETER. 
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ae 


HYDROMETERS. 


These instruments are representative of a class (e.g., Salinometers, 
Urinometers, &c.) made for readily ascertaining the specific gravity of 
fluids, on the long-established principle that “a body immersed in any 
liquid receives a pressure from below, upwards, equal to the weight of 
the volume of liquid displaced by such body.” 


They give the specific gravities of liquids by observing the degree 
to which they sink in the fluids. There are two classes of Hydrometers, 
—one of constant immersion, the other of variable immersion. 


The instruments of constant immersion necessitate the employment 
of weights, with tables and directions, which accompany each instrument, 
and include NicHorson’s Gravimeter, SixEs’s Hydrometer, Bares’s 
Patent Saccharometer, and the Brewers’ Metal Saccharometer. 


The instruments of variable immersion include all Hydrometers 
which show direct specific gravity, e.g., Proof Hydrometers, TwApDLE’s 
Hydrometers, Urinometers, Lactometers, Saccharometers. 


The specific weights or gravities of all liquids and solids are referred 
to distilled water as a common standard. For this purpose, a light 
glass flask is blown, of such a size as to hold exactly 1000 grains of 
pure distilled water, at a temperature of 60° F. It will be obvious that 
in such a flask, if accurately adjusted, a standard instrument is obtained, 
into which, if a light liquid, like ether, be poured, until it reaches a 
notch in the neck indicating the height of the 1000 grains of water, and 
the whole be weighed, the specific gravity (or weight, in relation to an 
equal bulk of water) of the ether will be obtained. In like manner, if 
the flask be filled to the same mark with oil of vitriol, it will be found 
to weigh about 1.845 grains, thus showing the specific gravity. of strong 
sulphuric acid to be nearly double that of water. This mode of pro- 
ceeding, however, is found to be too tedious for business purposes, and 
recourse is, therefore, had to the principle above stated, by: constructing 
instruments with graduated stems, suited for liquids heavier and lighter 
than water, which are known as Hydrometers. 


556. Glass Hydrometer for pocket, condensed scaleand £ s. d. 
trial-glass, with Thermometer, in velvet-lined mo- 


Tocco case, hinged lid. ° F 5 é - O12 6 
557- Glass Hydrometer for pocket, condensed scale and 

trial-glass, in double pull-off morocco case a - 0 50 
558. Glass Hydrometer for fluids heavier than water, 

from 1-000 to 1°850 (Fig. 201) ‘i ‘ ‘ - © 5 0 
559. Glass Hydrometer for liquids lighter than water, 

e.g., proof spirit, &c., “700 to 1:000 F “ « 6 # © 
560. *Glass Hydrometer for proof spirit, from 40° under 

to 70° over proof, in metal case (Fig. 199) wi *. © 3 6 


* Directions for use are furnished with each instrument, together with tables of 
Corrections for temperature, which, however, are unnecessary, if, before testing, the 
spirit is adjusted by a Thermometer to 60° of temperature, when the scale of the 
Hydrometer gives the exact strength of the spirit. 


> 
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HYDROMETERS. 


561. Hicks’ Patent Hydrometer, for proof spirit 

562. Acetometer, for testing vinegar, acetic acid. Fi 
563. Ammoniameter, for testing ammoniacal liquors, 
liquid ammonia, &c., in metal case . i . Fon 8 
564. Aquarium Hydrometer, for testing artificial sea 


water, 0° to 40°, in metal case . ‘ ‘ js ¥ 
565. Oleometer, for testing the strength of oils, ivory 
scales in metal case. - 


566. Gay Lussac’s Alcoholometer, as used in France, 
ivory scale, in metal case 

567. Tralle’s Alcoholometer, 
the United States 

568. Barktrometer, 


as used in Prussia and 


open graduations, ivory scale, for test- 
ing liquor of tan-pits, from o® to-60° in grains . 
569. Board of Trade Hydrometer, for showing the 
specific gravity of sea water, 0° to 402. c a . 
570. Board of Trade Hydrometer, same scale as above, ° 
in two, Hydrometer 0° to 20° and 20° to 40°, for showing 
specific gravity of sea water. . ‘ ‘ 
571. Cartier’s Hydrometer, for light fluids, ivory 
in‘metal case . " : : a . ‘ . 
572. Schoeffer’s Hydrometer, a narrow cylinder, with- 
solution tube, in case, "700 to 1°000 - és a E . 
573. Schoeffer’s Hydrometer, a narrow cylinder, with 
Solution tube, 1°000 to 1°g00 specific gravity . . 
. 574. A Set of 3 Hydrometers, specific gravity. Nos 1, 
*qoo to 1:000; No. 2, 1000 to 1°500; No. 3, 1°500 to 
1°90, ivory scales, in metal cases . . . ° . 
575. A Set of 3 Hydrometers, with paper scales 
570. A Set of 4 Hydrometers, divided every. two degrees, 
No. 1, "700 to 1°000; No. 2, 1'000 to 1°300; No. 3, 1°300 
to 1600; No. 4, 1'600 to 1°g00 specific gravity, ivory 
scales, in metal case * f ‘ * « 
7. A Set of 4 Hydrometers, with paper scales . r 
578. Polished Mahogany Box and Trial Glass for set 
of three Hydrometers. ‘ . ! . % , 
579. Polished Mahogany Box, Trial Glass and 
Thermometer, for set of four Hydrometers . . 
580. Sikes’ Hydrometer of Glass, with ivory scale 
Thermometer, slide rule, and trial jar, in polished 
mahogany case * F . : ’ c » . 
581. Sikes’ Hydrometer of Glass, ivory scale, trial 
glass, in polished mahogany box - ‘ 2 . : 
_582. Sikes’ Hydrometer of Glass, ivory scale, trial glass, 
and Thermometer, in polished mahogany box. 3 s 
583. Hydrometer for Spirit, with Thermometer inside, 
scale 0 to “100, with Sikes’ book of tables, instructions, trial 
glass, slide rule, in polished mahogany box (Fig. 202) 
84. Hydrometer and Saccharometer (combined) of 
Glass with Thermometer in mahogany box - is . 


scales, 


18 


ao 


a a ano 
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HYDROMETERS 


well as in France. 


Beaumé’s ae eee are much used in this country, as 
Chere are two kinds—one for liquids heavi t 

a called, for distinction, “‘ BEAumf’s ‘Asien wee eee hig oe 

iquids lighter than water, and called ‘‘ Beaumf’s Spirit Livatometen ” 


585. Beaumé’s Acidometer : . 6 
586. Beaumé’s Spirit Hydrometer . 3 ° : 6 
Specific Gravities corresponding to Degrees of BEAumi’s Hydrometer, 
Liquids Lighter than Water. Liquids Heavier than Water. 
Degrees. Specific Gravities, Degre Speci 
rees, pecific Gravities, 
12 0986 I ; 
1°00 
is 0°967 3 ae 
ss -0°948 5 1034 
2 0930 7 1'048 
4. o'913 9 1063 , 
27 0°896 IL 1078 
30 0°880 13 r'094 
33 0°864. 15 I'l0g 
3 0°849 57 1126 
39 0°834 1g 1143 
42 0°820 21 1160 - 
45 0°807 23 178 
4 0°794 25 T'IQ7 
51 0-781 27 1'216 
54 0-768 29 1235 
31 1'256 
32 1277 
35 » 1299 
37 1321 
39 1°345. 
4t 1'369 
43 7395: 
50 1°4g0 
60 1652 
70 1854 
ARGENTOMETERS. 
587. Argentometer, or Photo hi i 
. graphic Bath Tester, 6-in. 
for testing strength of silver bath (Fig. 198) eras Mag : < 3 6 
588. Argentometer, or Photog i i 
; : A graphic Bath Ti 
trial glass, in double pull-off one case . — bai o 4 6 
589. Argentometer, for determinin i in 
ometer, g grains per ounce in 
photographic nitrate of sil i 
Sploniie ot sodium si _ ak by iia solution of a 
590. Argentometer, same as preceding, in morocco case. o 5 0 


rIg 


+ 


James F. Hicks, 


HICKS’ PATENT SALT WATER HYDROMETER. 


applied, o° on the scale 
becomes equal to 10°, the 
second being added makes 
‘o® equal to 20°, and when 
the third is used o% be- 
comes 30°, and the divi- 
sion 10° on the stem is 
equal to 40°. 

By this means one deli- 
cate Hydrometer answers 
the purpose of four by the 


Theinstruments hitherto 
in use for testing the spe- 
cific gravity of sea water 
have been found not suffi- 
ciently sensitive to indicate 
the very slight variations 
which occur in different la- 
titudes, and at’ different 
depths; the graduations on 
the scale being so close to 
each other as to render it 
nearly impossible to read 
to anything less than a 
grain. 


stem. 


Should this be found in 
practice to be too delicate, 
Imakeanotherand stronger 
form, with only one weight, 
in which the stem ranges 
from 0° to 20°, while the 
addition of the weight o° 
is equal to 20, and 20 on 
the stem is equal to 40°. 

These instruments pos- 
sess the further advan- 
tage of having the divi- 
sions and figures engraved 
in black on a white ena- 
melled stem, which greatly 
facilitates the readings. 
The divisions and figures 


This having been men- | 
tioned to me by Mr. Scott, | 
oftheMeteorological Office, 
induced me to construct a ° 
new instrument, of which 
the following is a descrip- 
tion :— 

In its leading features 
it resembles an ordinary 
Hydrometer, ranging from 
o to 10 grains on the stem, 
with three perforated me- 
tal discs of exactly equal 
weight, which are succes- 
sively added to the top of 
the stem as occasion re- 207. 


quires: When the first is scare asour 3. are also incorrodible. 
591. Hicks’ Patent Salt Water Hydrometer, No.1, 4 & & 
with three weights, in mahogany box (Fig. 207) o12 6 
592. Hicks’ Patent Salt Water Hydrometer, No. 2, 
with one weight, in mahogany box 5 ° .- o10 6 


593. Hicks’ Patent Salinometer is manufactured entirely 
of glass, the usual paper scale being replaced by a scale 
divided and figured in black on white opal glass, thus 
avoiding errors from shifting of scale, melting of wax at 
high temperatures, or corrosion, as with metal (Fig. 206) 9 5 ° 


594. Hicks’ Patent Salinometer, in velvet-lined mahog- 


any case, with Thermometer . ‘ 3 " o15 6 
595- Hicks’ Patent, Salinometer with Thermometer, in 
mahogany case and copper pot complete ° . 2 of 


The water of the Ocean varies in specific gravity, from 1*020 to 77036), the eee 
nary density being from 1026 to 1028. The Mediterranean Sea has a density, 
3030, and the Carribean Sea 1'040, while the Dead Sea has the high specific gravity 
of 1°250. 
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208. 
SCALE ABOUT 1-4TH. 
SIKES’ HYDROMETER. 

This is the form of Hydrometer adopted by the Department, of 
Inland Revenue for the collection of the duty on spirits. It is made 
of brass, the joints of which are silver soldered, the whole being 
strongly electro-gilt. It consists of a hollow sphere, having a straight 
upper stem, marked from 1 to 10, each principal division being sub- 
divided into five parts. The stem below the globe is conical and loaded 
with a pear-shaped bulb. There are nine moveable circular weights, 
numbered from 10 to go; a slot in each of these admits of its being 
slid on to the small part of the conical stem, when it glides down to 
the bulb, where it becomes fixed. The instrument floats at o or zero 
in strong spirit, specific gravity ‘825, and, consequently, in weaker 
spirit containing more water, weights are added to make it sink. The 
number engraved on each weight indicates so many principal divisions 
of the stem :—e.g., the heaviest weight marked 90, being equal to 
ninety divisions, will, if added, make the instrument float at 0 in dis- 
tilled water, and as each principal division includes five sub-divisions, 
a range of 500° is embraced between water and standard alcohol, 
specific gravity 825. 

On the side face of the stem, near division 1, is a mark at which the 
instrument with weight 60 will float in proof spirit at a temperature of 
51° Fahr., and if the small cylindrical or rectangular weight be placed 
onthe top of the stem, the weight 60 still resting on the bulb, the 


instrument will float at the same mark in distilled water at the same 
temperature. 


The cylindrical weight is exactly 1-12th of the total weight of the 
Hydrometer and the weight 60, the indications described, therefore, 
are in conformity with the definition of proof spirit in the Act of 
Parliament, which requires, ‘ Proof spirit to weigh at 51° Fahrenheit, 
exactly 12-13th parts of an equal bulk of distilled water.” 


+ 
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SCALE ABOUT I-4TH. 


SIKES’ HYDROMETERS. 


596. Sikes’ Hydrometer with 7-in. ivory scale Thermo- 
meter, in mahogany box, book of tables, directions, and 
trial glass, complete (Fig. 209) ‘ : " i = 

597. Sikes’ Hydrometer, strongly electro-gilt, best ivory 
Thermometer, in mahogany box, book of tables, 
directions and trial glass, complete ; : F < 

598. Sikes’ Hydrometer, silver-soldered, strongly elec- 
tro-gilt,.g-in. ivory scale Thermometer, enamel tube, 
in mahogany box, velvet-lined, book of tables and direc- 
tions, comparative rule and trial glass, complete 

599. Sikes’ Hydrometer, strongly electro-gilt, g-in. ivory 
scale, enamel tube Thermometer, magnifying glass in 
best mahogany box, with book of tables and directions, 
comparative rule and trial glass, complete (Fig. 208) 

600. Sikes’ Hydrometer (Stardard), silver-soldered, 
strongly electro-gilt, with open scale, enamel tube Ther- 
mometer, divided on stem with Kew verification, in 
mahogany box, with book of tables and directions, com- 
parative rule and trial glass, complete s 3 ‘ 

6or. Sikes’ Hydrometer, small pocket size, suited for 
merchants desirous of testing small samples, silver- 
soldered, strongly electro-gilt, with small ivory reducing 
rule, ivory scale, enamel tube Thermometer, magnifying 
glass, small book of tables and directions, and trial 
glass, in polished walnut or rosewood case (Fig. 210) 

602. Sikes’ Hydrometer, silver-soldered, strongly elec- 
tro-gilt, ivory reducing and valuing rule, ivory proof rule, 
ivory scale, enamel tube Thermometer, in mahogany 
box, with tables, directions and trial glass, complete 

603. Sikes’ Hydrometer, same as preceding, with ivory 
reducing and valuing rule, ivory Thermometer, enamel 
tube, &c. * é “ a ‘ , 3 2 
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210. ait. 
SCALE ABOUT I-5TH. SCALE ABOUT I-4TH, 


SIKES’ HYDROMETER. 


.604. Sikes’ Hydrometer, silver-soldered, strongly elec. £ Ss a. 


tro-gilt, reducing and valuing rule, boxwood proof rule, 
ivory scale, enamel tube Thermometer, in mahogany 
box, with book of tables, directions and trial glass, 
complete . é ed Me . F M f < g 
605. Sikes’ Hydrometer, boxwood reducing and valuing 


tule, ivory scale, enamel Thermometer, as preceding . 315 0 


606. Sikes’ Hydrometer, silver-soldered,* strongly-elec- 
tro-gilt, boxwood reducing and valuing rule, boxwood 
proof rule, best ivory scale Thermometer in. ordinary 


mahogany. box, with tables, directions and trial glass . 3:5 © 


607. Sikes’ Hydrometer, for Warm Climates, as sup- 
plied to the Indian Government, is made only to order, 
and furnished with Tables calculated for 100° FAHRENHEIT. 


The price for either of the above, adapted for warm climates, is 5/- extra each. 


Y . 


212. 
ScaLE ABOUT 


WINE ‘TESTING. APPARATUS. 
608. This apparatus (Fig. 212) is arranged for conveniently deter- 


mining the amount of proof spirit in wines, liqueurs, &c., and is” 


employed in the laboratories of H, M. Board of Customs. It includes 
one each chemical Thermometer, measure, trial jar and bottle, 12 feet 
flexible tube and 12 flexible washers. : 45 5 0 
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TWADDLE’S HYDROMETERS 


Are used for testing the strength of liquids which vary but slightly 
in specific gravity, and, therefore, require an extended or open scale. 
Accordingly, the instruments are sold in sets of six, the whole scale, 
from 0°, or water, to 170°, being extended through the entire series of 
six stems, of about six inches in length, and including a range of 
specific gravities varying from water, represented as 0° on scale No. 1, 
to 170° on scale No. 6, which, as each degree is equal to five grains of 


specific gravity, represents the strength of oil of vitriol, or a specific 


gravity of 1°850. : ; : . 
To convert degrees of Twaddle into specific gravity, multiply by 5, 
and add r’ooo. 


a 
609. Twaddle’s Hydrometers, Nos. 1 to 3 .each o 2 6 
610. Twaddle’s Hydrometers, Nos. 4 to 6 -each O 3 0 
611. Twaddle’s Hydrometers, from 1 to 6, of standard 
excellence ‘ . : : ° ‘ 7 - 0 4 6 
612. Twaddle’s Hydrometers, set of six, in stained deal 
case ‘ é it 4 ‘ é < ; . © RO 
613. Twaddle’s Hydrometers, set of six, in mahogany 
case, with Thermometer, divided and figured on 
stem, for immersion in acids, &c. 115 0 


614. Twaddle’s Hydrometers, adjusted to 84° Fahren- 
heit, for the West Indies, 6d. each extra. 


No. 1 oto 25 Sp. Gr. 1'000 to 1°1z5 
iw 72 25 to 50 Sp. Gr. 1125 to 1°250 
» 3 5o0to 75 Sp. Gr. 1°250 to 1°375 
a > 75 to 100 Sp. Gr. 1°375 to 1°500 
a 5 100 to 125 Sp. Gr. 1°500 to 1°675 
» 6 135 to 170 Sp. Gr. 1674 to 1°850 


615. Fahrenheit’s Hydrometerresembles an ordinary Hydrometer, 
except that the upper bulb is larger, and the stem terminates in a cup 
at the top. fo to 6 


A mark about the middle of the stem is the point at which the Hydro- 
meter should float when the requisite weights are put into the cup. It 
resembles Nicuoison’s Gravimeter in its mode of action. 


This instrument is, however, specially adapted for taking the specific 
gravity of solids in the following manner: The mineral, metal, or 
other solid is placed in the upper cup, with weights sufficient to sink 
the Hydrometer to the mark on the stem; this yields the weight of 
the body ix air. The mineral is then placed in the lower cup, and the 
weights adjusted, until the instrument floats at the same mark on the 
stem, thus yielding the weight of the body in water. From these data 
the specific gravity is calculated in the usual manner. 


616. Nicholson’s Gravimeter, in strongly-gilt metal, in £ 5. 4. 


mahogany case, with divisions (Fig. 200) 220 
617. Nicholson’s Gravimeter, in brass, in mahogany 

case, with divisions . = : é fs ~ £37 46 
618. Nicholson’s Gravimeter, in japannedtin . - o 7 6 
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SACCHAROMETERS. 


These instruments are a modification of the Hydrometer, adapted 
specially for the use of brewers, distillers, &c., to show the gravity or 
increased weight of the wort or other liquor, in the proportion of pounds 
and half-pounds to the barrel; adopting as a standard of comparison 
the weight of a barrel of water, viz., 360lbs. It is adjusted at a tem- 
perature of 60°, and if the wort is at that temperature when tested, the 
instrument will give an exact indication of its gravity; but as the wort 
is generally at a much higher temperature, a table of corrections-is fur- 


. nished with each instrument, showing the number of pounds to be added 
_ to the indications of the Saccharometer at any temperature up to 150° 


oie 


FAHRENHEIT. 
618a. Hicks’ Patent Enamel Stem Saccharometer 


(Fig. 203) : ; 5 : s ; ® 2 - 050 
619. The Brewer’s Saccharometer, with paperscale . 0 3. 6 
620. Glass Saccharometer, ivory scale, metal case * © 20 
621. Glass Saccharometer, ivory scale, with trial glass, 

in mahogany case . ‘ . 3 A A 3 - 0 8 6 
622. Glass Saccharomete: do. do. and Thermo- 

meter do. 015 6 


623. Improved Brewing Saccharometer, in strongly 
gilt metal, for use with one weight, in velvet-lined ma- 
hogany case, with Thermometer, rule and instructions . 4 4 0 
624. Improved Brewing Saccharometer, electro-gilt, 
same as above, with one weight, in mahogany case « 3 3 © 
625. Saccharometer, in strongly electro-gilt metal, one 
weight, divided to 1-5th of lb., stout Thermometer, slide 
tule, with directions, in mahogany case . E . . 
626. Bates’s Patent Saccharometer, in strongly gilt 
metal, with five weights for giving the value of wort, low 
wines, &c., in direct specific gravity degrees. In velvet- 
lined mahogany case, with gilt Thermometer, tables and . 
instructions . : : : 7 : 6 . » 5 5 0 
627. Allan's Saccharometer, joints  silver-soldered, 
strongly electro-gilt, metal scale Thermometer, ivory 


tule, in mahogany box, complete ‘ ° te + 4# ho 
628. Dicas’ Saccharometer, strongly electro-gilt, eighteen 

weights and book, in box, complete . (to order) 
629. Dicas’ Improved Saccharometer, nine weights in 

box, complete . > . : 5 5 0 


630. Saccharometer, best double gilt, divided on three 
sides of stem, two weights, showing from water to 60 lb. 
per barrel, Thermometer and rule in box, complete . - 440 

631. Standard Saccharometer, including two. strongly 
electro-gilt Saccharometers, one ranging from 0 to 30 lbs., 
and the other from 30 lbs. to 60 lbs., divided into tenths of 
a pound, one weight and best Thermometer, complete . 6 6.0 

632. Richardson’s Saccharometer, in electro-gilt metal, 
to 60 lbs., in mahogany case . . < F ‘ e 

633. Soleil’s Saccharometer, modified by Dusoscg, for 
estimating the value of saccharine fluids by polarized light. 

- This is an instrument of extreme delicacy and precision, 
where accuracy is required, as in analytical examinations. 


Full directions for use are supplied with each instrument 15 16 0 
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HICKS’ PATENT URINOMETER. 


The Urinometer indicates the departure of urine from its healthy, 
normal standard. One side of the scale is marked with degrees, and the 
reverse side with the following letters: —W, showing the point at which 
the instrument rests when immersed in pure. water; H, the point for 
healthy, normal urine; S, indicating an increase of strength, or specific 
gravity, but a diminution of health; the last division showing the point 
at which the disorder known as ‘‘ Diabetes” has set in, its progress 
is indicated by the instrument floating at lower divisions of the scale. 


634. Hicks’ Patent Urinometer isanelegantandsuperior 4 + d. 
form of instrument, whichis figured and divided in black on 
the white enamel stem itself, thus avoiding all. errors 
arising from shifting of scale, as with paper and ivory; 
corrosion, as with metal, or alteration of form as with vul- 
canite. In pull off leather case (Fig. 204) : . each 5 

635. Prout’s Urinometer, ivory scale, leather case(Fig.205) 9 3 

5 
o 


° 


636, Prout’s Urinometer, ivory scale and graduated trial. 
glass, in double pull-off leather case ‘ : : : 
637. Prout’s Urinometer, ivory scale, graduated trial 
glass, and test papers in hinged morocco case with snap 
638. Prout’s Urinometer, &c., same as preceding, ivory 


foal a an ao 


scale and Thermometer . : ‘ . : . % 1.2 
639. Urinary Cabinet containing Urinometer, Thermo- 
meter, spirit lamp, two small bottles, test tubes, pipette, 
graduated trial glass and test papers : & ‘ . oa 6 
640. Urinary Cabinet, containing Urinometer graduated 
trial glass, Thermometer, spirit lamp, three small bottles, 
Ir o 


test tubes, pipette and test papers (Fig. 21 T)_< A . 
641. Highley’s Urinary Cabinet, containing Urinometer, 
graduated trial glass, Thermometer, spirit lamp, three 
cut glass bottles, test tubes, pipette and test papers . ~ 1 10 0 
642. Improved Urinary Test Stand, including seven 
-oz. bottles with appropriate reagents ; Urinometer trial 
glass, Chalk’s drop bottle, 2-02. glass spirit lamp, micro- 
scopic slides and thin glass pipette, watch glasses, stirring 
rod, platinum foil and wire, blowpipe, brass forceps, test 
tubes and test tube holder, turmeric paper and red and 
blue litmus paper, Thermometer and Stanhope lens a 
643. Beale’s Urinometer Clinical Cabinet, containing 
ivory scale Urinometer in pull-off leather case, graduated 
glass trial jar, glass pipette test tubes, stirring rods, 
watch glasses, strips of glass, thin microscope glass 
covers, glass spirit lamp, test papers, test tube holder, 
divisions for seven improved capped dropping bottles, to 
contain acetic acid, nitric acid, ammonia, potash, barytic 
nitrate, argentic nitrate and ammoniacal oxalate . = Be 
644. Urinometer, electro-gilt metal, in leather case. - 010 6 
645. Urinometer in eletro-gilt metal, graduated trial glass, | 
in double pull-off case. . . ‘ P ° . 


Either of the above sets with Hicks’ Patent Urinometer, 1/6 each extra, 


0. 6 
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SPECIFIC GRAVITY BOTTLES. 


646. Specific Gravity Bottle, t i i 
‘ Serge japanned metal car a LeMeanarei ‘ ¥ 6 
47- Specific Gravity Bottle, to 500 sins, with : 
‘ Dg ti ie Janebare metal case 2 7 onal gieiia * o 6 6 
48. *Specific Gravity Bottle, to 250 ains, with « : 
terpoise, in japanned metal case ? ae “inio® o 5 6 


SP. GR. BEADS, OR SPIRIT BUBBLES. 


These are hollow globes of gl: i i 

: : v glass, about the size of pistol bull 

pe eee eae ieee bag ea ee degree of Sues peta 
ydrometer, and, by floating half-way bet i 

bottom of the liquid in which it is im: ye tha, todd whee 

the specific gravity marked on the a ei hia acre 


649. Specific Gravity Beads, set of i i 
cific ¢ 12 in b 
tables indicating strengths 45 over proof and ale 


ge (Fig. 21g) 4 * é ° 6 

50. Sepcific Gravity Beads, set of 18 in box, with t ; 7 

0. Sepcific ‘ y) tabl 

: ig asa Strengths 63 over proof and 75 under proof ¥ 0 I0 6 
sr. pecific Gravity Beads, set of 24 in box, with tables , 
indicating strengths from water to 60 over proof om 6 


SALINOMETERS. 


The Salinometer is a modificati 
omet ation of the Hydrometer, with a i 
ae it eee the density of water in marine sa 
TS. zero of the scale marked O represents th i i 
the instrument sinks in Son eanin oF SAY Le 
pure water, at a temperature of 2 
RENHEIT, the other divisions are marked Sprit abn’ 
her division I-32nd, 2+32nds, 3-32nd d 
4-32nds, each division indicating that the li ie isa ons, re 
F i e liquid contai: 
a 3d four parts of saline matter in 32 vars of water. iad aa 
ee: pled eee 2-32nds and 3-32nds the word ‘ Blow” is engraved 
aL ee a or density the boiler water should be blown off and 
f water, to prevent incrustation. The tempe 
5 . ral 
testing the water is 200° FAHRENHEIT, a point to which it eadlig coi 


during the process of ing i 
pouring into the stout i i 
should be purchased with each instrument. ne 


652. Salinometer of glass, in metal case . sn °o 3 6 
653. Salinometer of gilt metal, in metal case . é 2 30 bs 6 
654. Salinometer, strongly gilt do. ‘ ‘0 12 6 


ee Soe of gilt metal, in velvet-lined mahogany 
; ° . 3 é F each 
656. Salinometer, strongly gilt do. ‘ = : 
657. Sali ilver, i eid sis 
aware. of German silver, in velvet-lined ma- a 
” oz 


658. Salinometer of German silver with Thermometer, in 
5 sil 
velvet-lined mahogany case . . Io5 0 


659. Salinometer Thermometer . ‘ 
660. Salinom' i "with oe 
ae cer Testing Pot, stout copper, with divi- 


* Without Counterpoise, each 6d. less. 
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ScaLe ABOUT 


LACTOMETERS 


Are Milk-Testers, ‘constructed on the principle of the Hydrometer, with 
a bulb and graduated stem, which is immersed in the milk to be tested. 
The mark on the scale, ‘nearest the surface of the milk, shows the 
amount of adulteration, if any; and, in the best forms, the scale is 
divided from o to 35 grains of specific gravity on one side, and into 
four parts on the other, each line representing water, three quarters 
water, half water, one quarter water, and pure milk. F 

In the second quality, the following scale is used :—W, being water; 
1, being equal to one’ part milk and three parts water; 2, indicating 
equal parts of pure milk and water; 3, showing three parts milk to one 
part water; and M, being the division at which the instrument floats 
in pure milk. 

The white opal-glass stem with black figures, which forms so invalu- 
able a modification of the Hydrometer, Salinometer, &c., renders Hicks’ 
Patent Lactometer simply perfect, as the milk-like stem when in use 
becomes almost invisible, while the black figures become intensely dis- 
tinct in the white fluid. 


ScALE ABOUT 


s. d. 

Each. 
661. Hicks’ Patent Lactometer . a > * - 0 5 0 
662. Hicks’ Patent Lactometer with jar and pull off case o 7 6 
663. Lactometer (best) with ivory scale, in pull-offcase . 0 2 6 
664. Lactometer, ivory scale, with jar and pull-off Gases. O0 4 0 
665. Lactometer with paper scale . . ° : ¢ Oe 2°30 
666. Lactometer with glass jar, in double pull-off case o 20 
667. Lactometer Tubes on glass foot Z : 2° Oo # 0 

668. *Comparative Lactometer, consisting of a set of 

four graduated 10-in. tubes, on mahogany stand (Fig.214) 0 10 6 
6 


669. Comparative Lactometer with six ro-in. tubes. 90:15 


* These Tubes are graduated in the upper portion only, to admit of a comparison of 
suspected samples of milk with a pure standard, by showing the number of divisions 
filled by the fatty butter globules after the samples have been allowed to remain undis- 
turbed for a stated time. 


128 


$ 


8, Hatton Garden, London, E.C. 


EE TEIDISES:”~”C#(#‘<‘“‘(‘é‘é”~ © Q 


215. 216. 217. 218. 


BOURDON’S 
PATENT PRESSURE AND VACUUM GAUGES. 


These Gauges are guaranteed by the manufacturer for two years, 
rovided the Instructions sent with the instruments are observe 1 
Pp € d in 


670. Pressure Gauge, in oblon j i 

; 1 g case of japanned iron, 

with enamelled dial to indicate up to 60. is 100, ce, ee 
200 or 250lbs. upon the square inch, with connecting 
screw joint (Fig. 217), ‘ 4 F Iiz 6 


671. Pressure Gauge, in round case of polished brass, 
7-in. diameter, with eccentric hand to indicate 50, 60, 80, 
100, 150, 200 or 2s5olbs. upon the square inch, fitted wi 
gun metal cock ‘ : : wii 


672. Pressure Gauge, in round case of polished brass 
7-in. diameter, with central hand to indicate 10, 20, 25, 
30; 35, 40, 50, 60, 80, 100, 150, 200 or 25olbs. upon the 
square inch, fitted with gun metal cock (Fig. 218). + 210 0 

673. Vacuum Gauge, in round case of polished brass 
7-in. diameter, with central hand to indicate vacuum to 
30. inches of mercury, with gun metal cock (Fig. 215). 212 6 


674. Pressure Gauge, in round case of polished brass, 
5-in. diameter, with eccentric hand to indicate 60, 80, 100, 
150, 200 and 2s5olbs. upon the square inch, fitted with 
gun metal cock @ 4 i 7 2 > 

675. Pressure Gauge, in round case of polished brass, 
5-in. diameter, with central hand to indicate 30, 40, 60, 
80, 100 or 150lbs. upon the square inch, fitted with gun 
metal cock (Fig.216). . ‘ . , » Ii17 6 


676. Pressure Gauge, in round case of polished brass, 
4-in. diameter, with eccentric hand to indicate 60, 100 or 
r5olbs. upon the square inch, fitted with gun metal cock. 1 12 6 


677. Pressure Gauge, as preceding, without cock but with 


iron syphon j é Z : - x 8 © 
678. pocnaine Gauge, as preceding, with connecting screw 
join P é . 
7 F R A - © 9 6 
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219. 
ScaLE ABOUT 


PRESSURE AND VACUUM GAUGES. 


ial Pressure Gauge, in mahogany case, 
-* lg Sera a strong union joint to indicate pressures 
poe 30 Ibs. to 300 lbs. per square inch. (Fig. 220) - 
680. Mercurial Vacuum Gauge, nh "Oi. at) es, 
6 brass case, with stop-cock, door, &c. ig. 2 ? 
see irencuntad Vacuum Gauge, as preceding, with 
r -in. to 31-in. 3 . ‘ . . ‘4 
aoe xpioved: Bbesan Engine Tada pon i x 
i 1 ressures, for accurately registerin 
foe ec omerntey in mahogany case, with ivory scale and 
Fig. 219) - . . : a . a 
gn eee a Gas ee ae gauges 
re divi d figured on the tube, which has 
meta 5 acb-oriend, against which, the pressure of 
ths gas can be read with great facility, on peered 
board with fittings, 12-in., 23/6; 14-in., 25/- Po -in., 
27/6; 18-in., 30/-} 2o-in., 32/6; 24-in., 36/- 5. 30° a as 
68 . Gas Pressure Gauges, porcelain scales an Le. Ss 
tpi 228), with facilities for cleansing without unfixing 
Hanges at back for fixing, all undue strain upon the porce- 
lain being avoided, 12-in., 23/6; 18-in., 30/- 3 24-in. i 
684. Pressure Gauges, boxwood scales, 3-in., afi 4 a 
3/6; 5-in., 4/-; 6-in., 4/6; 8-in., 5/-; x0-in., 5/6; 12-in. 


685. Pressure Gauges, ivory scales, boxwood back, 3-in., 


» g-in., 5/6; 5-in., 6/-; 6-in., 6/6; 8-in., a-3 12-in. 
ms pam sl AB en ape front. and Lome ja 
5/6; 4-in., 6/-3, 5-in., 6/6; 6-in., 7/6; 7-in., 8/6; 8-in. 


& =o 
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222. 224. 
ScaLe asour 1-4th, ScALE azour 1-4th. 
GAS PRESSURE GAUGES. 
687. Pressure Gauges, large glass tube, boxwood scale, 
mounted on polished mahogany board, no brass fittings, 
tube like Fig. 222, 12-in., 10/6; 14-in., 11/6; 16-in., 12/6 ; 
18-in., 13/6 ;. 20-in., 15/6; 24-in., 17/6; 30.in., 25/-; 36-in. 
688. Pressure Gauges, large glass tube, boxwood scale, 
* on mahogany board, brass mounted top, with ‘union and 
cap, brass socket, with plugs at bottom to facilitate clean- 
sing without unfixing the gauges, 12-in. 21/-; 18-in. 25/-; 
24-in. 35/- ; 36-in. . 3 . a Os ‘ . : 
689. Protective Pressure Gauges, glasses and scales 
fitted in a metal case, to adapt them for exposed situations. 
Provision is made for the easy replacement of broken 
tubes. Smaller gauges have open fronts. 12-inch and 
larger,doors on front. Ivory scales on boxwood, 6-in.,10/6; 
8-in., 12/6; r0-in., 17/6; 12-in. (Fig. 222). . 2 ie 
690. Protective Pressure Gauges, boxwood scales, 6-in., 
4/6; 8-in., 5/6; 1o-in., 6/6; 12-in., 8/6; 24-in.,11/6; 30-in. 
691. Pocket Gauge, for inspectors and private use, 3-in. 
scale mounted in brass, special joint to prevent escape of 
, water when .in the’ case, swivels to allow scale being 
vertical while gauge is attached to pipe, sockets with 
inside and outside screws, steel plyers and burner broach, 
, in moroccocase. (Fig. 223) . 3 4 . Pace 
692. Pocket Gauge, 4-in. scale, tube, plyers and two T’s, 
to enable gauge to determine pressure at which burners 
consume gas, in morocco case ‘ 


Prices for 684, 685, 686, 687 and 690 are for glass tubes and scales o 


¢ 
nly. 
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By Ber Majesty's | Boyul Petters Patent 


Patent Number 4111—1874. 


692a. CROSSLEY, HANSON & HICKS’ 
PATENT ENAMELLED WATER GAUGE GLASSES 
FOR STEAM BOILERS. 


“The height of the water can always be seen at a great distance and 
in dark situations, it can also be seen at a glance whether the water is 
above the top or down below the bottom of the gauge.” The absence 
of this facility of observation is a serious defect with Plain Tubes or 
Gauge ‘Glasses, in which it is almost impossible to ascertain whether 
the boiler is full of water or otherwise. This defect is a frequent cause 
of boiler explosions. 

The water in these Patent Tubes is reflected from a white.enamelled 
back ground, showing the water white as milk, and thus producing the 
results described above. 


Inches. Per Doz|Inches. Per Doz|Inches. Per Doz|Inches. Per Doz|Inches. Per Doz, 
12 $...:8/9|12 §...10/6 12 4...12/0 | 12 $...13/0]12x1...14/8 
13. $.. 9/3 [13 $--t3/o |13  3...12/6 | 13 J-.14/0/13X1...16/0 
14 3... 9/9/14 $---11/6 |14 4...13/0 | 14 J..15/2|14X1...17/3 
15 $...10/3|15 §...12/0 |15 4...43/6 } 15 J.--16/2 ]15X1...18/6 
16 3...10/9]16 §...12/6 |16 3...14/0}16 4...17/2|16X1...19/3 
17 %.11/3|17  $...13/0 | 17 4...14/8 17 ...18/3 |17 X1...21/0 
18 }...11/9]18 $...14/o |18 4...15/2 | 18 f...19/3 ] 18 X 1...22/3 
19 }...12/3]/19 $...15/o|19 }...16/2 | 19 $...20/3 ]19 X1...23/6 
20 $...12/9|20 $...15/8 |20 4...17/2 | 20 }...21/3 |20x1...25/0 
21 3...13/3]21 §...16/2 [21 4...18/3 | 21 J..-22/3 |21 x 1...26/o 
22 %...13/9|22 §...16/8 |22 4...19/3 | 22 4...23/3 | 22X1...27/6 
23 $...14/3]23. $..-17/2 |23 4...20/3 | 23 ...24/3 ]23 X 1---28/6 
24 $..14/9|24 §...17/8 [24 4...21/3 | 24° F..-25/6 [24 X1...29/6 
and 9/;5 same price as $. 
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SCALE apour 1-6th, 


227. 
SURVEYING 
THEODOLITES. 


693. Theodolite, with all modern improvements, scale read- 
ing to one minute, divided on silver, in mahogany case, 


with tripod stand. (Fig. 227.) * : 
-inch. -inch. 4-inch. Bt at i: =i Bt <i 
Me aa ellen, SO oe ee ore aaieaees 
£24. £22. £27. £28. £34 £35- Helescouee, 
694. Transit Theodolite, 4-in. silver circle, engine-divi- gs. d. 
ded, with verniers reading to one minute, locking 
plate, &c., in mahogany case and tripod stand, complete 25 0 o 
695. Transit Theodolite, 5-in., same.as preceding . - 29 0 0 
696. Transit Theodolite, 6-in., having transit axis and 
vertical circle, in addition to appliances in No. 694. « 34 0.40 
697. Transit Theodolite, 7-in., very complete, with tran- 
sit axis and vertical circle, &c. . s « . + 43 0 0 
698. Transit Theodolite, 8-in., as preceding. . . 51 0 0 
699. Transit Theodolite, 12-in., for horizontal angles 
only - . “ . a ‘ é ‘ . + 40 0 0 
700. Everest’s Theodolite, 4-in., £19; 5-in., £22; 
6-in. £26; 7-in. : a ; . . . : * 35 0) 0 
GRAVATT’S DUMPY LEVELS. 
7o1. Gravatt’s or Dumpy Level, with tripod stand, &c., 
complete, ro-in., £13; 12-in., £13 10/-; 14-in., £14; 
16-in. (Fig. 226) ‘ : Fi 7 3 . - 15 0 0 
702. Troughton’s Level, 14-in., £11 10/-; 20-in. . 13, o 0 
703. Drainage Level (best form) . : : 5 9 0 
704. Drainage Level (plain sights) . 2 8 0 
705. Drainage Level ; 3 ‘ . ‘ ‘ s to 
706. Brass Pocket Levels, with adjusting screws, 4-in., 
7/6; 6-in., 10/6; 8-in., 13/6; 10-in., 18/-; 12-in. ee 
707. Spirit Levels, mahogany frames, brass plates, 6-in., 
3/-3 8-in., 3/8; to-in., 4/6; 12-in. . o 5 6 


Either of the above Gravati’s Levels, without compass, 30/- less. 


INSTRUMENTS. 


* Locking plates, extra 3-in., 21/-; 4-in., 30/-; 5-in., 45/-; 6-in., 60/-; 7-in., 75/- 
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228. 
ScALE ABouT 


DRAWING INSTRUMENTS. 
me ” 3/3 3 


ne Brass Sector-joint Dividers, 4-in., 3/- ; 

in. 7 

709. Brass Sector-joint ‘Dividers, superior 4-in., ales 5 
5-in., 4/-; 6-in. . 

710. Brass Hair- -point Dividers, 43 -in. or 5d in. ‘(Fig. 232). 

71. Brass Hair-point Dividers, superior 4-in. or 5-in. 

712. Electrum Sector-joint Dividers, hae or Bille 
4/-; 6-in. 

ae Electrum Sector-joint Dividers, superior fin. or 
5-in., 4/6; 6-in. é 

714. Electrum Hair- “point Dividers, 4-in. or r -in. . 

715. Electrum Hair-point Dividers superior a 
4-in. or 5-in. . 

716. Lift-up Nib Brass Pens, 4h in. or 6-in. 

717. Lift-up Nib Brass Pens, superior anes 4h -in. or 
6-in. 

718. Lift- -up Electrum Nib Pens, 4 -in. or 6-i in. 

719. Lift-up_ Electrum Nib Pens, ee quality, 
44-in. or 6-in. 

720. Steel. Ivory- handle. Pens, 4h -in. or 6-in., 1/9 to 

721. Steel Ivory-handle a, nee gente 44-in. or 
6-in. Z - 2/6 to 

722. Road Pen (Fig. 234) . 5/-, 7/- and 

723. Wheel Pen - (Fig. 235) s - 4/- and 

724. Wheel Pen, with set of four wheels, it in box 7/6 and 

. 725. Selected Sets of Instruments, with scales, &c., 

complete, leather, walnut, mahogany or rosewood cases, 
from 30/- to (Fig. 228) 3 


“9000 


30 


no NO - 


ne Ww 


235. 
SCALE ABOUT }. 


DRAWING INSTRUMENTS. 


726. Needle Holder (Fig. 231), 1/9, 2/-, and 
727. Bordering Pen, for broad lines, 3/6 and . 


SCALE ABOUT }. 


728. Ink and Pencil Bows, plain brass, 44-in. or 6- in. _ 2/- 


729. Ink and Pencil Bows, ditto, superior qu 
44-in. or 6-in., 3/6 and . 
730, Ink and Pencil Bows, double jointed brass, 4h- -in. or 
-in. 


731. Ink and Pencil Bows, ditto, superior quality, 


44-in. or 6-in. . 

732. Ink and Pencil Bows, needle. ‘pointed, brass, ns -in. 
or 6-in. (Fig. 236) 

733. Ink and Bencil Bows, ditto, superior quality, 
44-in. or 6-in. (Fig. 237) . 

734. Ink and Pencil Bows, electrum, 4h in. or 6-in. 

735- Ink and Pencil Bows, ditto, superior quality; 
44-in. or 6-in. 

736. Ink and Pencil Bows, double-jointed, electrum, 
44-in. or 6-in., 6/6, 8/6, and 


_737- Ink and Pencil Bows, needle- pointed, electrum, 


44-in. or 6-in., 8/- and. 
738. Ink and Pencil Bows, ditto superior quality, 
44-in. or Gin. . 
739. Set of Plain Spring Bows, i in case, 6/6 ‘and . 
740. Set of Plain Spring Bows, superior quality, 11/6 and 
741. Set of Needle Spring Bows, i in case, 10/6 and 
742. Set of Needle Spring Bows, superior quality 


237. 
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COMPASSES. 
743. Triangular Compasses, 5-in., 12/6; 6-in. 
744. Triangular Compasses, superior quality, 5-in., 15/-; 
6-in. : : 2 3 ci ¢ F 3 A 
745. Bisecting Compasses, superior quality c 
746. Proportional Compasses, fully divided electrum, in 
case, 6-in. (Fig. 229) . . . 27/6 and 
747. Tubular Compasses, best electrum, improved solid 
slides and plain steel points, in case : ‘ % . 
748. Beam Compass Heads, electrum, to fit on straight- 
edge, plain steel points - 10/6, 12/6 and 
749. Beam Compass Heads, ditto, with screw adjust- 
ment - ‘ ; . 5 ‘ . 12/6, 15/6 and 
750. Beam Compass Heads, ditto, ditto, and points to 
hold needles : ‘ . 15/6, 17/6 and 
751. Pillar Compasses, electrum, in case 17/6 and 
752. Napier Compasses, electrum, in case 
753. Sector-joint Compasses, brass, with ink and pen- 
cil points, 44-in. or 6-in. : ‘é . : $ ‘ 
754. Sector-joint Compasses, ditto, superior quality 


755. Sector-joint Compasses, brass, with ink and pencil | 


points and bar, 44-in. or 6-in. : ; 
756. Sector-joint Compasses, ditto, superior quality 
757. Sector-joint Compasses, electrum, with ink and 
pencil points, 44-in. or 6-in. : é : 5 : 
758. Sector-joint Compasses, ditto, superior quality 
759. Sector-joint Compasses, electrum, with ink and 
pencil points and bar, 4}-in. or 6-in. ‘ ‘ . * 
760. Sector-joint Compasses, ditto, superior quality 
761. Double-joint Compasses, with ink and_ pencil 
points and lengthening bar, superior, electrum, 4}-in. or 
6-in. ' P * . : ‘ ‘ a21/- and 
762. Double-joint Compasses, ditto, with points to hold 
needles. (Fig. 233). s ‘ 21/- and 
763. Double-joint Compasses, with improved needle 
points, ink and pencil points, and lengthening bar, su- 
perior, electrum, 44-in. or 6-in. = . : 5 z 
764. Double-joint Ink or Pencil Bows with improved 
needle points, superior electrum i . . . 5 
765. Tubular Compasses with improved needle points, 
best electrum, incase .« 3 é a s : ‘ 
766. Improved Needle Holde ‘ 
767. Drawing Pen, of improved construction, superior 
joints and stiff back nib. (Fig. 230) 2 : 


768. Drawing Pins, superior, in brass and electrum P 
per doz., 4d. to 


a1/-and , 


15 
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241. 
SCALE aBour }. 


CLINOMETERS, TAPE MEASURERS, &c. 


769. Clinometer with Two Levels and sights, incli- 
nation scale and scale of fathoms, in case (Fig. 238.) 
770. Clinometer Level, as above, with bar-needle compass 
771. Tape Measures to wind up, in leather cases, with 
folding handles and best fine linen tape, from 24-ft. to 
100-ft., from 5/- to (Fig. 241) . a ‘ p aa 
772. Best Tapes only (without cases) for the above, from 
24-ft. to ro0-ft., 2/-to . « 2 ‘ ‘ : 
773. Tape Measures, Patent Metallic, in hard leather 
cases with folding handles, from 24-ft. to 100-ft., 7/6 to 
774. Metallic Tapes only (without cases) for the above. 
from 24-ft. to 100-ft., 5/-to : * é F ; 
775. Patent Flexible Steel Tape, in hard leather case, 
marked with links, 24 feet to 100 feet 21/- to . . : 
776. Improved Spring Pocket Tape Measures with 
linen or electrotyped steel tapes, in brass or German 
on ee be pe without stops, 3 to 18-ft. tapes, 5/6 to 
. Parallel Rules, ¢ i i i $ 
Eee ann 3 al ee Hele hile g-in., 7/-; 
778. Parallel Rules, ebony (Fig. 239), 6-in., 6d.; g-in., 1/6; 
12-in., 2/-; 15-in., 2/6; 18-in., 3/-5 21-in., 4/-; 24-in. : 
779. Parallel Rules, ebony rolling, with brass wheels and 
divided edges, from 6-in. to 24-in. long . + perinch 
780. Map Measurer, or Opisometer. (Fig. 240), 2/6 to 


on 
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} CIRCUMFERENTERS; 
OR, 
MINER’S DIALS. Ls &@ 
781. Circumferenter, 4-in., plain, with divided cover 5 5 0 Back 
782. Circumferenter, 5-in. do., with divided cover . a | 7-2@ . 
783. Circumferenter, 5-in. do., divided circle with rack- Zp 
work and vernier to compass . : z E - 9 0 O 
784. Circumferenter, 6-in. do., cross levels, folding : a 
sights, &c., &c., very complete < F - I0 0 O > 
785. Headley’s Dial, 5-in, £11 0-0; 6-in... z , BOS ne | i I) - 
786. Headley's Dial with telescope, 5-in., £13 0 0; 6-in. 16 0 0 an 
787. Leane’s Dial, 5-in., £13. 0 0; 6-in. % - 16 0 0 (3, 4 
LEVELS. re 
788. Y Levels with tripod stand, in mahogany case, com- 3 
plete, 12-in., #12'0 0; r5-in., £13 0 0; 18-in., — = 
$14 0 0; 20-in.* : z : 2 3 : +17 0 0 In sk pine ot a Pedometer resembles a watch, and enables the 
SURVEYOR’S CROSS. ‘yard to ma! € accurate measurements of the distance walked. It can 
789. Surveyor’s Cross, octagonal form 10o/6and 012 6 be adjusted with facility to long or short steps, and full directions are 
790. Surveyor’s Cross, with compass, divided circle, &c., 2 10 0 urnished with each instrument. 4 sd. 
791. Surveyor’s Cross, with ball and socket joint 410 0 809. Pedometer in German silver case (Fig. 242) . II5 0 
LEVELLING STAFFS AND OFFSETT RODS. aa ae pene aa er case, with lunette glass 20 0 
792. Sopwith’s Staff, 3 joints, painted scale, 12-ft., 40/-; ‘ HaeLGE A ELWEE basic with crystal glass . SBD. 
14-ft., 45/-; 16-ft., 50/-; 18-ft. . : tae . . 215 0 812. Pedometer, silver mounting, crystal back and front 2 2 0 
| 793. Sopwith’s Staff, do., paper scale, each size, less °o 3 0 813. Pedometer, silver mounting, crystal back and 
| 794. bad: Staff, solid, painted scale 12-ft., 45/-; 14-ft., front, nickel-plated works eR er See 
55/-3 16-ft., 60/-; 18-ft. . . 5 ‘ : : « 3% GS 814. P s,s 
795. Improved Staff with painted scale and screws at a set sone ra cd case, crystal glass and central 
back, 12-ft., 45/-; 14-ft., 50/-; 16-ft., 65/-; 18-ft. « 320 6 8 ieee 5 ‘ nes a: : 5 0 
796. Levelling Staff with 2 painted scales, 12-ft., 55/-; 15. Pedometer in silver case, crystal glass, tinted dial 2 7 6 
14-ft., 65/-; 16-ft., 75/-; 18-ft. - : P . £ } 2 816. Pedometer in silver case, crystal glass, tinted dial 
get ag Se Staff, light, for drainage purposes, 8-ft., and central “set” square e é ‘ 3 - @10 0 
35/-; ro-ft.. . , . ‘ ‘ s x « £0 0 817. Ped tar in ai a 
798. Offsett Rods, 6-ft., 36/- per doz. ; 8-ft., 45/- per doz.; Vite fiures and Ec od ae cuyataligigas, black dial, 
to-ft., per doz. ; : ; ; js : : - es & *. q . F : : te 219° @ 
799. Rods for measuring Standing Timber (20-ft. in THE PASSOMETER. 
5-ft. lengths, 25/-;) (do., do., 25-ft. in 5-ft. lengths) £22 8 The Passometer is for the use of surveyors, Civil and Military 
IRON LAND CHAINS. payee Deeg oP obtaining an approximate idea of distances 
800, Land Chain, iron, 50-ft. - 5/6,6/6and o 8 6 the atuater of aepamte tr ee om perce 4 a dead, beat 
801. Land Chain, ditto, r00-ft. .8/6, 10/6 and 0 12 6 fieawa theenoeiestion ie4g 9 GEE Kika TT bee ee 
802. Gunter’s Chain, 4 poles length 3 “2 , oT 6 vents the possibility of Sor Son hf 1 ee ti cre peseiace a 
803. Gunter’s Chain, ditto, best steel wire, hardened, : een gh false counting, and precludes that 
C ‘ Z absorbing attention which the counting of any considerable number of 
tempered and japanned with oval rings, swivel handles paces accurately, requires. A st ansiner th hth 
and tallies : : aS : . : - 018 6 the instrument in or out of alin, ue seus Directions be O moe 
: e . Ss , " s for Use.— 
804. Land Chain, 20 metres length, centimetre links, best Shake the instrument until the small hand stands at «o. after which 
make, iron, 10/6; steel . : . : : > 018 6 move the large hand backwards with the finger, until it ; : d ly 
805. Arrows, set of ro, iron, 1/- and 1/3; steel, 2/- and 0 3 0 at 2500; the instrument is then ready for ae a sh ald b scree 
806. Standard Chain, 100 feet, iron, 12/6; steel o 18 6 in the pocket by the hook attached ee the SE ee ould be suspended. 
807: Standard Chain, 66 feet, iron, 11/6; steel o17 6 8 . pen SEDO. 
808. Standard Chain, 50 feet, iron, 10/6; steel or, 6 18. Passometer, as described above, in standard silver 
case, with crystal glass .  . : ‘ ‘ r . 3. o © 


* Locking Plates, each extra, 12-in., 30/-; 15-in., 37/6; 18-in., 45/-; 20-in., 60/- 


be * ¥ = 


} 


138 


| i 


Fames F. Hicks, 


8, Hatton Garden, London, E.C. 


a 


244. 


ScaLE ABOUT 


SEXTANTS AND QUADRANTS. 


819. Metal Quadrant, improved pattern, divided on ivory, 
with tangent screw to index, fixed adjustment, in polished 
mahogany box (Fig. 244) . . ‘ ‘1 

820. Metal Quadrant, as preceding, with fine shades for’ 
coloured screen glasses . : ; - ‘ A . 

821. Telescope to above extra c . . . 

822. Metal Quadrant with handle, divided on ivory with 
two telescopes, swing arm, microscope and six shades, 
fixed horizon adjustment, in superior French polished 
mahogany case ° : : . : ° . F 

823. Metal Quadrant, divided on silver, with fittings as 
No. 822, fixed adjustment, complete : $ ° 

824. Best Metal Quadrant, with achromatic telescopes, 
long centre, seven shades and fixed adjustment . 

825. Metal Sextant, flat-faced limb, bronzed, divided on 
silver to 10 seconds, fixed adjustment, achromatic tele- 
scopes, in polished mahogany case F . 

826. Metal Sextant, oval pattern limb, bronzed, open 
swing arm, reflector to the nonius saddle-piece and 
vertical screw adjustment : : 

827. Metal Sextant, oval pattern limb, extra power to 
telescopes, open arm swing microscope, reflector to 
nonius and fixed adjustment and straps (Fig. 243) 

828. Metal Sextant, triangular pattern limb, improved 
bridge to handle, fittings as No. 827, with strapped fixed 
adjustment . ‘ ‘ : e 2 ‘ ‘ 

829. Double Plated or Pillar Sextant 

830. Artificial Horizon, black glass in case with level 


831. Artificial Horizon, brass roof, two troughs and mer- 
cury in iron bottle, complete . ‘ : 3 


II 
15 


Io 


Io 
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ScaLe azour 4TH. 
IMPROVED } 
PRISMATIC COMPASS#« 


“HUTCHINSON” 


This instrument is greatly improved, and has been adopted by the 


various branches of the English and Foreign Services. 

and less bulky than the old form, and has no loose cover. 

to be taken out of its case, the prism box and sight vane ra 
is ready for use. 
improved Compass to military men and surveyors. 

832. ‘‘ Hutchinson” Improved Prismatic Compass, 
bronzed, with self-acting stop, best agate cap, in superior 
morocco case, 3-in. (Fig. 246) * ‘4 P é 

833. “Hutchinson” Improved Prismatic Compass, 
in best solid leather sling case " ‘ : 


PRISMATIC COMPASSES. 
834. Prismatic Compass, in morocco case, 2-in. (Fig. 245) 


835. Prismatic Compass, plain sights, card dial, 3-in. 
836. Prismatic Compass, do. do. 34-in. 
837. Prismatic Compass, do. do. 4-in. 


838. Prismatic Compass, card dial, shades, &c, 2-in. 
839. Prismatic Compass, card dial, shades and mirror, 
3-inch 3 3 : % P < 4 F 7 
840. Prismatic Compass, card dial, &c., 34-in. 
841. Prismatic Compass, card dial, sun shades, 4-in. 
842. Starlight or Moonlight Compass, large bar 
needle, transparent glass dial, showing a traveller's bear- 
ings by the lighting of a cigar or match held beneath it, 
in hinged leather case, 1$-in. diameter : 7 . 
843. Singer’s Patent Compasses, mother-o’-pearl float- 
ing dials with stop and agate cap in gilt or German silver 
watch shape case, one half black, to facilitate reading by 
night in the open air. 
I-in. }-in. I}-in. 1g-in. 1g-in. 2-in. 
12/6 15/6 17/6 18/6 21/- 25/- 
Engine-divided, silver or aluminium rings to either of the above sizes, 
* All Prismatic Compasses in sling cases except 2-in, 


a si 


I 


17 


7 


extra 15/6 


It is lighter 
It has only 
ised, and it 
These qualities cannot fail to recommend this 
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SCALE ABOUT I-3RD. 


247- 


SCALE ABOUT I-3RD. 


SURVEYING COMPASSES. 


844. Brass Box Surveying Compass, bar needle, agate 
cap and stop, 2-in., 12/6; 2}-in., 15/6; 2}-in.. sa F 
845. Brass Box Surveying Compass, floating card, 
agate cap and stop, 2-in., 12/6; 2}-in., 15/6; 24-in. 
846. Brass Box Surveying Compass, bar needle, agate 
; cap and stop, raised engine-divided circle, engraved 
bottom, in bronze case, 2}-in., 21/-; 24-in, 25/-; 3-in., 
27/6; 34-in. . F . 3 3 i : . ‘ 
. Brass Box Surveying Compass, bar nee! le, agate 
ss Aig stop, raised ening divided circle, bottom divided 
every ten degrees (Fig. 248), 2}-in., 27/6; 2}-in., 32/-; 
3-in., 42/-5 34-in. . : 7 2 ee : 
848. Surveying Compass, bar needle or floating card, 
with stop and agate cap, in mahogany box (Fig. 247), 


18 
I 10 


Io 


2-in., 12/6; 24-in., 15/6; 3-in. 18 


POCKET COMPASSES. 


849., Pocket Compass, pull-off cover, 1-in. oro 
850. Pocket Compass, do. 14-in. ' oz 3 
851. Pocket Compass, do. and float, TPAD: g o 1 6 
852. Pocket Compass, do. do. 1}-in. . o 2,0 
853. Pocket Compass, _do. . _ blued needle, ena- 

melled card dial, 13-inch, silvered lining oO 3 0 
854. Pocket Compass, do. do. rin. o 4-0 
855. Pocket.Compass, do. do. 2}-in. o 5 0 
856. Pocket Compass, do. do. = 24-in. o 6 0 


The above are supplied with Floating Cards, or Sincer’s Patent Card Dial, without 
extra charge. Stops are charged 1/- each extra. 


. 863. Sun-dial Compass, in oblong boxwood case, with _ 


249. 


Scare Fuut Size. 


SCALE, Fury Size. 


WATCH COMPASSES. 


857.*Pocket Compasses, enamel dials, strongly gilt or 
German silver cases, bar.needles or floating cards, agate 
centres and stop, in leather case (Figs. 249 and 250) 
I}-in. I}-in, I}-in. 1f-in. I}-in. 2-in. 
12/6 13/6 15/6 17/6 18/6 21/- 
858. Watch Compassin silver hunting case (Fig.25r) 1}-in. 
859. Watch Compass, do. do. I}-in. 
860. Watch Compass in German silver hunting case r}-in. 
861. Watch Compass, do. do. do. r}-in. 
862. Watch Compass, do. do. do. 14-in. 


HHADD 
onoo°o 


oNUuHO 


equation table 3 3 is : . . 
864. Sun-dial Compass, do. polished do. 
865. Sun-dial Compass, 1}-in. diameter in common round 
wood case. (Plain), 1/- each; (plain) cocos, 4/- each; 
' (agate cap), 5/-; (sq. best), 7/6; plain (metal), 5/6; agate 
cap (metal), 6/6; (German silver), agate cap and stop, 
each. r Fi 2 7 2 é * : eee 
866.t Universal Sun-Dial and Compass with ‘portable 
"are divided and engraved for observations in the northern 
and southern hemispheres, packed in morocco or mahog- 
any case, 2}-in.. ©, eS P : * 
867. Universal Sun-Dial and Compass with portable 
arc, &c., as preceding, 33-in. ¥ 5 é : x 
868. Universal Sun-Dial and Compass with portable 
arc, &c., as preceding, 4}-in. F 2 g F 


3 ° 


3 


4 ° 


4 
. * Singer’s Patent Pearl.Dials same prices, 
+ Full directions for use, with Tables, furnished with each Instrument, 
In damp tropical climatesa silvered dial becomes tarnished, or a card one obliterated. 


The enamel dials, however, completely resist the action of moisture, and are, there- 
fore, highly recommended. 
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Furr Size Open. 


253- 


Fuvy Size Suu. i 


mu 
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SCALE ABOUT I-I2TH. 


256. 


Futn Size Open. 


255+ 


Fuvr Size Suur. 


BINNACLE AND CHARM COMPASSES. 


These Compasses are constructed expressly for Yachts, Boats, &c., 
and are of the best quality. They are in mahogany cases, with gym- 
bal rings and copper bowls. The cards are balanced on jewelled centres 
so as to give the least amount of friction. The Compasses being com- 
plete in boxes they can be taken in and out of the binnacle at pleasure. 

The Binnacles are of polished mahogany with glass fronts, brass 
lamps, and are furnished with plates and bolts to facilitate attachment 
to and removal from the deck. 


869. Binnacle and Compass with 2}-in.card dial and £ 5 4. 

brass lamp, complete (Fig. 252) ‘ . . « @ 2 © 
870. Binnacle and Compass with 3-in. card dial and 

brass lamp, complete 5 2 E 7 5 s #700 
871. Binnacle and Compass with 3}-in. card. dial and 

brass lamp, complete . . . - : : « 3 o “oO 
872. Charm Compass, Io-carat bright gold revolving ball 

(Figs. 253 and 254) ‘ : rs ‘ Z 5 « faz 6 
873. Charm Compass, 15-carat bright gold Sincer’s dial, 

jewelled centre, extra stout case (Figs. 255 and 256) - 210 0 
874. Brass horizontal Sun-Dial, divided to 5 minutes, 

with eight points of the compass engraved, 6-in.. s ¥ 28 
875. Brass horizontal Sun-Dial, divided to 5 minutes, 

with eight points of the compass engraved, 8-in. - s £25 O 
876. Brass horizontal Sun-Dial, divided to 5 minutes, 

with eight points of the compass engraved, Io-in. . - 210 0 
877. Brass horizontal Sun-Dial, divided to 5 minutes, 

with eight points of the compass engraved, 12-in. . « & 8 © 
878. Brass. horizontal Sun-Dial, divided to 5 minutes, 

with eight points of the compass, engraved, 12-in., with 

Equation Tables. 3 4 a 3 3 z > 415 0 
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258. 


ScaLe apout 1-67TH. 


257. - 


260. 
F 
ULL Size. Scat anour r-47H. 


BINNACLES, 


879. Boat Steering Compass i 
880. Boat Steering a bao 
agate cap, SinGER’s card dial 
5-in., 12/6; 6-in. . a . 
881. Boating Compass, agate cap, 
2}-in., 18/6; 3-in., 21/-; 3}-in. , 
ar ee vane a agate cap, 
rd dial, 2}.in., 15/6; 3-in., 17/6; 3}-in. (Fi 
883. Box Compass, pull-off Hh mh eee og 


2}-in, 7 5 a he 
My Can Me pe Hons math Sima 
et dels Gonageae Sivcer’s iit Jed ‘i a 
ae ihe Shalit is daca, Sanyo 

tent pearl dial (Fig. 257) pete ditto oa sae 


259) ‘ 5 E Z : 
Pe at pene (Fig. 260), 15-carat, 10/6 (Fig. 
888. Ship’s Binnacle, improved lantern and lamp, polished 
mahogany case, deck plates, &c., Wits BP TG 
47 158.5 12-in., £8 10s.; 13-in. . . ° , . : 
889. Ship’s Binnacle, japanned and gilt, dolphin design, 
&e., I1-in., #10; 12-in., £10 10s.; 13-in., £12; 14-in. s 
890. Ship’s Binnacle, bright brass body, spiral pillar, 
lamps, &c., I2-in., £12 1os.; 13-in., £14; 14-in. : : 
891. Ship’s Binnacle, plain design but highly finished in 
bright brass, 10-in., £12; 11-in., £13; 12-in. 


BOATING AND CHARM COMPASSES. 
square oak box, 5-in. 
square box on gimbals, 
4-in., 10/6 (Fig. 258) ; 
SINGER’s ‘pearl dial, 
SivcEr's or ordinary 


7 bi 
with stop of best make, r#-in., 6/6; r4-in., 7/6; mein B/S, 
> +1 8/6; 


float card, SinGER’s, or 


259. 
Fut Sizn, 


262. 
Fury Size. 


4 


th. 
0.9 
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265. 


266. 263. 


Fuit S1zz. ScALE ABOUT 1-4TH. 
ULI . 


-in. 6; x1-in., 11/6; 12-in. 
893. i Compass, superior make 
brass bowls in gimbals, enc = 
8-in., 13/6; g-in., 15/6; 1o-in., 17/6; 
894. Hanging Cabin Compass, 
mounting, small size, 44-in., 25/-3 


hogany velvet-lined case, 
4-in. 


brasswor 


ceding, in walnut case, 4-in. 
898. Charm Compass, locke 


. Charm Compass, st 
tS chi’s dial, 15-carat (Fig. 265) | 
goo, Charm Compass, enamel dial, 

(Fig. 264) 
zilian pebble lenses, between 


i inted on inside 
ivot, compass points painted 
Bae, nals 15-carat gold case (Fig. 267) 


892. Steering Compass in wood box, 8-in., 8/6; 


Fury Size. 


: 267. 


Fut Size. 


YACHTING AND CHARM COMPASSES. 


g-in., 9/65 


4 agate ners 
in oak box, 7-in., 12/63; 
i aged r1-in., 18/6; 12-in. 
in superior brass 
large size, Ha 
i i ss Compass, in polished ma- 
Pa er at bah SincEr’s pearl dial (Fig. 263), 


‘ , 2 : ¥ . S, i lined case, 
i Gimbal Brass Compass, in li c 
a ee and burnished, Sincer’s pearl dial, nly 
897. Marine Gimbal Brass Compass, same as Pp) 
t pattern with me nee 
*s di . 6; 15-carat (Fig. 2' 
ag menage eer eo Sale pattern edge, 


, bar ‘needle, 15-carat 


% : : ss : w wee, 
ss, with two plano-convex 
soe eer a acy fT which the needle works on 


rim, silver 


am 


= 146 


ScALE ABouT 1-6TH. 


i MASSEY’S FRICTIONLESS| PROPELLER CONICAL 
| END LOG. 

| go2, AA Log tube and cones in one length, containing register. 

i BB Vanes or wings, soldered and secured by brass stays obliquely 


on the Log tube; the water acting against these, causes the 
tube and register to revolve. 

C Dial plate, with its indices, which shows the distance run, 

D Milled edge to cover, by turning which, the indices are exposed 
or protected. 

E Convex cup or protector, of gun-metal, attached to the shaft 
on which the Log revolves, and which prevents anything 
fouling between the shaft and the cone’s point. 


F Thimble to which the towing-rope is fastened. 4315 0 
MASSEY’S FRICTIONLESS SOUNDER. 


903. This improved machine can be used with a common Deep Sea 
Lead. The Sounding Frame, constructed with a ring guard, so as to 
protect the rotator. The upper portion of this frame is made with a 
hollow chamber, in which are placed the registering wheels, thus se- 


curing them from all action of, and pressure from the water, and also 
from being fouled or injured in any manner. ‘ 

The Rotator is furnished with a ring guard for protection. 

The Index Cover with pointer contains the dial, divided into fathoms, 
and registers 120 fathoms. The dial-plate, being enamelled, will not 
turn black, or corrode. : 

The Thimbles are for attaching the sinking weight, and also the 
inboard rope for recovering the machine. Sounder, no lead, £3 3,0 


® MASSEY’S HAND-LEAD AND DEEP SEA 
SOUNDING MACHINE, 


904. Consists of the shield, the beak or locking, the friction or lock- 
ing spring, the rotator, the register of 15 fathoms, which is connected 
with a wheel on the reverse of the plate containing a register of 225 
fathoms. 

In using the machine, raise the shield with its beak, turn the rotator 
till the scale stands at 15, then pull down the shield till the beak is held 
by the friction spring, by which means the rotator is locked and pre- 
vented from turning. It is now ready for use. When the machine 
arrives at the surface of the water, the shield is forced up; the rotator, 
being free, commences to revolve, and communicates the depth to which 
the machine descends to the register. When the machine is hauled, 
in, the shield falls, locks, and prevents further movement of the rotator, 
thus securing accuracy in the indications, Complete, £3°10° o 
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DETACHED SHIP LOG 


HARPOON SHIP LOG. 


WALKER'S PATENT HARPOON SOUNDING MACHINE. 


269. 


Scace asouT 1-STH 


274. 


272. 


ais: SCALE ABOUT 1-3RD. 

SHIP LOGS AND SOUNDING MARRIES 
gos. Sounding Machines (Fig. 272) 2 
goo. Harpoon Ship Log (Fig. 270) - 3 
go7. Harpoon Ship Log (Fig. 272) 2 
go8. Detached Ship Log (Fig. 269) 2 
gog..Massey’s Ship Log ew . 2 

TIME GLASSES. 
gio. Log Glasses, wood frames, 14 seconds - x ° 
gir. Log Glasses, do. 28 seconds ° 
912. Log Glasses, brass frames 14 or 28 seconds fo) 
913. One-minute Glass, in wood frame . ° 
g14. Three-minute Glass do. ° 
gts. Five-minute Glass do. ° 
gr6. Quarter Hour Glass do. ‘ 5 ° 
g17. Half Hour Glass do. (Fig. 273) ° 
g18. One Hour Glass do. P . . ° 
g1g. Two Hour Glass do. P : é 7 0 
g20. Quarter Hour Glasses, in rosewood or cocos wood frame 0 
g21. Half Hour Glasses do. do. (Fig-274) 0 
g22. One Hour Glasses ~ do. do. ‘ ~ © 
923. Quarter Hour Glasses, in brass frames . 6.) OE 
924. Half Hour Glasses do. fo) 
925. One Hour Glasses do. . |. _ - © 
g26. Tea Brokers’ Sample Glasses, plain wood frame ° 
927. Auctioneers’ One-minute Glasses. in pocket case - 0 
928. Time Glasses, in ivory or fancy frames, in various 
designs, to order 3 . : 


Ss. 
12 
Io 
Io 
Io 
Io 


OWN HHHHHWHH 
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* 277- 
GAUGING RULES AN 
DR 
These Rules of seasoned box ne 
lance or satinwood, enable Wi 
the quantity of spirit, wine, 


beer, oil, &c., in any Cask. 


929. Cross Calliper ofeith i 
930. Long Calliper ; oe ae frie mit 


sg ; RENT RULES. 
ee de (for ascertaining the 

another) for one year (Fig. ann priate. 
932. Rent Rule,'r2-inch, double do. - do 


wah Pectclot VACUITY RULE. 
3. Vacuity Rule, 24-inch 
of gallons out or in a aul hi 


ertaining the number 
BAR CASK RULES, 


934. Bar Cask Rule, 3-feet, six-foldi fos 
935. Bar Cask Rule, 3-feet, cishefoldiog ae 


BOTTLE RULES, 


Bottles or Jars. 


for two years 


For ascertaining, by dipping, the contents of Bar Casks. 


ce} 
fe) 


6 
8 


wood, and Rods of equall 
1a S ly well-se 
ne, Spirit and Oil Merchants to ane 9 


6 
6 . 


For: oes a sa: 
r ascertaining, by dipping, the contents of Bouge or Cylinder Stone 


— 
936. Bottle Rule, 2-feet, fisassdi (Fi, 
937- Bottle Rule, 2-feet, aixctolding. bce. é é 
> = 3 : : ° 
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ROD, with Brass SLIDER. 


ScALE ABOUT I-8TH. 


BUNG 


a —— 
a — x — = 
———— — : 
SS — 
= — : = : 


280. 
ScALE ABOUT I-5TH. 


HEAD ROD, BUNG RODS, &c. 


& 


H 


938. Head Rod, boxwood (Fig. 282) . 


939. Bung Rod, 4-feet, with brassslider 0 
940. Bung Rod, ,,  inone length. o 
941. Bung Rod, ,, Customs’ pat- 
tern . ‘ : : s 6 
942. Bung Rod, "gels, with socket | 
joint at 3 feet (Fig. 281) . 2 ° 
i 943. Bung Rod, 5-feet, in one length : ° 
“944. Bung Rod, ,, Customs’ pat- 
tern . : ° 
945. Bung Rod, : 5- feet, in one fugit 
extra stout, with solid tip, for oil 
gauging . . ° 
946. Bung Rod, 5- feet, socket joint at 
3 feet . ° 


947. Complete Set of — In. 
struments, as used by Her Majesty’s 
Customs—including Cross Calliper, 
Long Calliper, Head Rod, 4-feet 
Bung Rod with brass slider, and 
book of instructions. The instru- 
ments supplied in lance, satin, or 


boxwood . 2 ‘ 5 ‘ . 3 ro 


SPILE RODS, 


For ascertaining the dip of a Cask through the 


spile hole 


. Spile Rod, 3-feet, screw-jointed 
. Spile Rod, 4-feet, do. 
Spile Rod, 5-feet, of tad 280) 
* Spile Rod, 6-feet, 
. Straight Spile Rod . 


GG 


TE = 


‘HIG? anoay avo 
‘dou dvaH 
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ScALE ABOUT 1-47H. 


284. 


SCALE ABOUT I-4TH. 


285. 


ScALE ABOUT I-4TH. 
COMPARATIVE RULES. 


For determining the number of gallons of water necessary to reduce 
Spirits; also the relative value of Spirits. 


: s. d. 
953- Comparative Rule, 6-inch, boxwood (Fig. 283) 4 3 0 
954. Comparative Rule, g-inch, do. withdirections o-5 o 
955- Comparative Rule, 12-inch, do. do. 0 5 6 
956. Comparative Rule, 18-inch, do. do. o 7 6 
957- Comparative Rule, 24-inch, do. do. 010 0 
958. Comparative Rule, 30-inch, do. do. o12 0 
959. Comparative Rule, 36-inch, do. do. o1m5 6 
960. Comparative Rule, 6-inch, ivory do. o 8 6 
g61. Comparative Rule, g-inch, do. do. o10 6 
962. Comparative Rule, 12-inch, do. do. 016 0 


ULLAGE RULES. 


For ascertaining, in conjunction with a Dip Rule, the Ullage of any 
sized Cask. 
963. Plain Ullage Rule, 12-inch, with instructions Fig. 


284) o 5 6 
964. Plain ‘Ullage Rule, 18 inch, do. 4 - @ F+0 
965. Plain Ullage Rule, 24-inch, do. - 09 0 
g66. Plain Ullage Rule, 36-inch, do. Gus 3 


PROOF, OR TEMPERATURE RULES. 


For using with Srxes’ Hydrometer in the cellar, instead of the Book 
of Tables. 
967. Proof, or Temperature Rule, 6-inch, boxwood aie 
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968. Proof, or Temperature Rule, 9- -inch, "do. - & F o 
969. Proof, or Temperature Rule, 18-inch, do. o 7 6 
970. Proof, or Temperature Rule, 24-inch, do. 010 0 

DOUBLE DIAGONAL RODS, 
Imperial and Old Measure, with Table of Outs of Casks. 
g71. Gauging Rod, 5 -feet, double anginal, with Table 

of Outs . - o 6:6 
972. Gauging Rod, cr feet, do. ‘do. . o 5 6 
973- Gauging Rod, 5-feet, single diagonal do. o 6 0 
974. Gauging Rod, 4-feet, do. do. o 5 0 

I5r 
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ScaLE ABOUT 2-3RD. 292. ULLAGING SLIDE. 
ScALE ABOUT I-3RD. ray Sacer eee peg sm caer = =— 
MEASURING RULES. k aon ee ro sae Coo = nas ZJox) 
975. Foot Rule, four-fold, boxwood, divided into £ s. d. = frre ie ain sore = 
inches, and eighths or tenths (Fig. 287) i/-to o 2 6 aRUGING: ‘GND RUD UGINGISLIDE: 
6. Foot Rule, four-fold, ivory do. do. i 293. . 3 
we "38) os i } : ; 3/6to 0.8 6 ScALE ABOUT 1-3RD. 
977: Two Foot Rule, four-fold, boxwood do.1/6to o 3 6 
978. Two Foot Rule do. ivory do. 7/6to 1 1 0 
979. Two Foot Rule,two-fold, boxwood do. 1/6to o 3 6 
980. Two Foot Rule do. ivory do.12/6to 1 I 0 ae 
981. Two Foot Rule, six-fold, boxwood do. (Fig. 3 
25) x. 6 el ee ASO to 6 OEE Nat 
982. Two Foot Rule, do. ivory do.do.15/6to 110 0 E | e 294: oe : 295. : 
i CALI OUT I- le CALE ABOUT 1-6TH, 
ea aie voting Rie | TWO-SIDED GAUGING, ULLAGING, REDUCING 
ame inns fo) I é Fi ‘ 5H & AND VALUING RULES. 
983. Gauging Rod, 4-feet, lancewood (Fig. 291) . = £ By these Rules, in conjunction with a dip Rule, the contents of any | 
984. sh Roe ieee cn mae . 8 - é ¥ sized cask can be ascertained, and the value of spirits determined. zt 
38a. Sawine Rod, 4-feet, brass or steel r5 0 | 995- Gauging, Ullaging and Reducing Rule, 6-in, £ 5. a. 
987. Gauging Rod, 5-feet, do. . Ir0o o "J two-slided, boxwood (Figs. 292 and 293) - Bs c - 0 60 
988. Gauging Rod, 6-feet, do. : A I15 0 996. Gauging, Ullaging and Reducing Rule, 9-in.,do. 0 7 *6 
BRASS STAVE GAUGE. | 997- Gauging, Ullaging and Reducing Rule, 12-in., do. 0 9 0 
: 998. Gauging, Ullaging and Reducing Rule, 18-in., do. 012 0 
| 999. Gauging, Ullaging and Reducing Rule,'24-in., do. 0 I4 0 
mm i Tt rooo. Gauging, Ullaging and Reducing Rule, 6-in., 
two-slided, ivory -. . a “ = : Fs ‘ - 013.6 
289. toor. Gauging, Ullaging and Reducing Rule, 9-in., do. 1 3 6 
ScALE ABOUT 1-7TH. 1002. Gauging, Ullaging and Reducing Rule, 12-in, do. 110 0 
989. Brass Stave Gauge (Fig..289) . . . o 1 6 
bee cere: DIPPING RULES, &c., 
BOXWOOD ULL : : With line of inches and tenths, diagonal line. Dips for Spirit Casks, 
and every sized Beer Cask. 
5 » & 
SCALE ABOUT 1-7TH. 1003. Wine and Spirit Rule, 6-feet, 12-folding . 4 : 7 -6 
: 2090 1004. Wine and Spirit Rule, 6-feet, 8-folding 5 - O10 6 
990. Boxwood Ullage Stick (Fig. 290). - OT Q 1005. Wine and Spirit Rule, 6-feet, 6-folding (Fig. 294). 0 8 0 
MEASURING TAPE. / 1006. Wine and Spirit Rule, 5-feet, 8-folding i . 6. O20 © 
ggt. Measuring Tape, 72-inch, divided into 5 &@ | ia yes ane a hla peg bone. ° 70 
F ith weight . Z é > Oo 2gl. 1008. Wine and Spirit Rule, 4-feet, 8-folding 010 0 
inches and tenths, with weig = ; 1009. Wine and Spirit Rule, 4-feet, 6-folding fi 2 1 % o 
toro. Wine and Spirit Rule, 4-feet 4-folding (Fig. 2 ° 6 
LATHS. | torr. Wine and Spirit Rule, 3-feet, Efeldin’ | : 38) ° 7 ° 
dLath,2inch . . . . . 020 torz. Wine and Spirit Rule, 3-feet, 4-folding o oO: 
992- ee Lath, «Sinch 2 gy *s 2 78 es 1013. Wine and Spirit Rule, 4-feet, 6-folding 0 ° 
cc. Lancewood Lath, 72-inch P < 5 . x» Bg o@ ro14. Wine and Spirit Rule, 4-feet, 4-folding o 5. 6 
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299. 


SCALE ABOUT 1-8TH. 


296. ie 
ScaLE ABOUT 1-6TH, V2 
CHONDROMETER. | SLA 
Chondrometer or Corn Balance, for showing the weight per 298. 300. 
bushel of wheat, barley, oats, &c. Carefully adjusted by the imperial ScaLEe apour 1-8TH. ScaLE ABouT 1-8TH. 


standard, used throughout the United Kingdom since 1826. INDUCTION COILS 


To use this Instrument: 1st—Fill the measure or bucket carefully, 
and with the roll strike off the top; 2nd—Hook the bucket or measure 
on the end of the scale beam, then move the brass weight till it just 
balances the bucket and its contents, and the degree marked on the 
brass slide on which it stands will be the weight of an eight-gallon 
bushel of the grain tested. 


1018. Ruhmkorff Coil, small size, 3-in. spark . ‘ 
ro1g. Ruhmkorff Coil, ditto, with commutator fs 1 o£ 
1020. Ruhmkorff Coil, ditto, }-in. ditto, ditto . . - 2 7 
1021. Ruhmkorff Coil, }-in. ditto, ditto 5 in a 
1022. Ruhmkorff Coil, }-in. ditto, ditto 2 
1023. Ruhmkorff Coil, r-in. ditto, ditto : . - 5 
1024. Ruhmkorff Coil 1-in. ditto,with upright commutator 6 6 
1025. Ruhmkorff Coil, 2-in. ditto, ditto .. ‘ ¢ - Io 10 
1026. Ruhmkorff Coil, 3}-in. ditto, ditto . ‘ “ . 15 15 
1027. Ruhmkorff Coil, 4-in. ditto, ditto . “ i z 7 37 
1028. Ruhmkorff Coil, 6-in. ditto, ditto . 2 ¢ - 22 0 
to29. Whirling Apparatus, for Gassior’s Star, £3 10s. to 5 5 


On account of the small and delicate proportions of this Instrument, 
care must be taken in weighing the bearded and rougher kinds of grain, 
and as they are more liable to be torn up in striking off the top than 
smooth small grains, they must be charged somewhat heavier, or they 
will lose too great a proportion in so small a quantity, and thereby 
appear too light. If the Flat Strike be used instead of the Roll, the 
Grain will appear to be from 1 to 2lbs. per bushel lighter. 


wn 
SP270020000M0 Oe 


Special quotations for larger sizes. 


| Seventeen Specimens of the weight of marketable Grain per bushel. 1030. Bottle Battery, small size 5 
| Wheat is from 55 to 63lbs. per bushel, mean weight 60. 1031. Bottle Battery, ditto, } pint 10 
tues ts : fe %% ‘ 1032. Bottle Battery, ditto, 1 pint ri 

s. Ibs. mean wt. s. Ibs mean wt. F 
Rye «6 +. ss «ss §g6to56 s. 53 Meadow Grass .. to tor8 .. 14 1033. Bottle Battery, ditto, I quart. ‘ 15 
Barley 1. «. «ws A045 54 .- SO | Rye ditto... 2. v- 322i 28 -. 20 1034. Bottle Battery, ditto, 2 quarts . . 8 
Red Clover .. .. 60 ,, 66 ..° 63 | Cinque Foil .. .. 22, 28 .. 25 1035- Bottle Battery, ditto, 2 quarts, 2 elements 15 


1036. Electric Bells, No. 1, 2-in. bells 


White ditto .. .. 66 ,, 70 .. 68 Peas ss. ws ve se (OR y Be x 6% 
1037. Electric Bells, No. 2, 23-in. ditto 


Dutch ditto .. .. 65, 7% «.. 68 Small Beans .. .. 60,, 66 .. 63 

Hemp ee ve ee 38 99:42 we, 40 Canary 1. ne “ee $4 5G «. 55 : £ : Io 

Linseed .. .. «. 44 P. 64, vs, 49 | Rapeve ws os, os 147 501. 48R 1038. Electric Bells, No. 3, 3-in. ditto 12 
1039. Electric Bells, No. 4, 34-in. ditto 


Turnip «. «+ +2 48 % §0 «= 49 Buck Wheat .. .. 45 » 52 -- 484 | e . é : 15 
Oats... 2 os oe 35 gy 42 os 38k x z 1040. Electric Bells, No. 5,4-in. ditto . . . 5 ‘ 17 
. 5 EEE Electrical apparatus of every description for experiments. 
4 


10 


COCOOHHOGCOO 
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rors. Chondrometer, with funnel, 1-pint (Fig. 296) 3 

ror6. Chrondometer, with funnel, }-pint . , 1041. Insulated Wire, for connections, per 100 yards,from «1 1-0 

1or7. Chondrometer, without funnel, r-pint, £3 3s.; 
ditto 4-pint, £2 15s.; ditto }-pint, £2 58.; ditto 4-pint 
(Fig 297) i eo ‘ : ; 3 2 


Can be made for Foreign Measures, or with several Scales. 


Relative lengths and weights of cotton covered copper wire, as used 
for electro-galvanic and telegraphic purposes. 


No.6 9 12 14 18 23 32 
34 
Feet. 8 18 39 48 130 360 1,300 2,000 to the Ib. weight. 


a Se 
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SCALE ABOUT I-5TH. ScALE ABOUT I-5TH. 


£ a, £ 
1042. Vacuum Tube(Fig. 1047. Vacuum Tube(Fig. 
301) ie ea mr se om 306) Io 0 
1043. Vacuum Tube(Fig. ee Vacuum Tabecrig. | 
302) . we +. II0 0 07) ° 
1044. Vacuum Tube(Fig. xoan. Vacuum Tube(Fig. 
303) we oe +. 017 6 309) as E20 10 
1045. Vacuum Tube(Fig. 7a Vacuum Tube(Fig. | . 
IIo 0 
nel acon Tube(Fig. tears vacuum Fabe(Pig. 
308) «. wt 6 © 305). o18 6 


308. 309. - 


GASSIOT’S VACUUM TUBES. 


Gasstor’s Vacuum Tubes, for showing the stratification of the elec- 
tric discharge in vacuo, in illustration of the interesting and valuable 
researches of J. P. Gasstor, Esq., F.R.S., as described by him at the 
meetings of the British Association for the Advancement of Science in 
1858 and 1859, and also in various papers contributed by him to the 
Transactions of the Royal Society. 

The following Large Vacuum Tubes for. Scientific illustration are 
made under J. J. H.’s personal superintendence and the contents are 
guaranteed. From No. 1052 to No. 1066 are about 30 inches long by 
14-in. diameter, and are exhausted with any gas required. 


1052. Vacuum Tube, withtwo aluminium rings, two pla- £ s. d. 
tinum plates and two platinum terminals 3 a . £y 6 
1053. Vacuum Tube, with three. aluminium rings, two pla- 
tinum plates and two aluminium terminals. = 2 6.6 
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1054. Vacuum Tube, with two aluminium spheres, one sf * 55° Zi 
aluminium ring, four platinum ‘saa and two aluminium 
terminals 25 0 
1055. Vacuum Tube, with one palladium spiral terminal 
and one palladium straight terminal and hydrogen gas . 215 0 


1056. Vacuum Tube, with large aluminium spiral covered 
with pieces of glass ‘tubing, one aluminium ring, one pls 
tinum plate and two aluminium terminals 3 2 

1057. Vacuum Tube, with three glass stopcocks for mea- 
suring quantities of gas admitted, aluminium or magne- 
sium dish at one end and magnesium cone at the other . 2 

1058. Vacuum Tube, for showing double discharge, four 
platinum terminals, two covered and two-exposed . 2 € 

r059. Vacuum Tube, double tube with three glass stop-- 
cocks, centre cock for admitting gas, aluminium ring and 
wire one end, aluminium ring covered with iis of glans 
and magnesium ball at the other . 3 92 

1060. Vacuum Tube, with two glass stopcocks, magnesium 
dish at one end and aluminium spiral at the other . s 2 2 6 

zo61. Vacuum Tube, with aluminium terminal and rolling 
uranium bead inside . I 

1062. Vacuum Tube, large globe at each end and alumi. 
nium spbere inserted in each . F I 

1063. Vacuum Tube, with five platinum plates and two 
aluminium terminals ; I 

1064. Vacuum Tube, with oné aluminium ring and two 
aluminium wires passing through uranium globes inside. 1 

1065. Vacuum Tube, with magnesium dish and aluminium 
sphere, two aluminium spirals, one aluminium ring and 


I0 oO 


2. Oo 


two platinum plates * 25 0 


1066. Vacuum Tube, with six graduated sizes of alumi- 
nium rings, one large aluminium ae and two alumi- 
nium terminals . 2 

1067. Vacuum Tube, 30 inches long, I}-in. 1. diameter, with 
Torricellian vacuum and platinum terminals r i I 

1068. Vacuum Tube, 20 inches long, 2 inches diameter, 
with diaphragm in centre, aluminium wire and aluminium 
spiral » 4 

1069. Vacuum Tube, 15 inches long, }-in. n. diameter, with 
diaphragm in centre, aluminium globe and magnesium 
cone . I 

to7o. Vacuum Cylinder, 8 inches long, 6 inches diameter, 
for showing large stratifications, with magnesium globe 
and aluminium dish . 2 

1071. Vacuum Cylinder, 8 inches long, 6 inches diameter, 
with aluminium dish and cone . 2 

1072. Vacuum Cylinder, 8 inches long , 6 inches diameter, 
with magnesium dish and aluminium 1 ring é 2 

1073. Vacuum Tube, smaller size, a double cone with 
series of aluminium rings : : ‘ . a 


Iz 6 


I5 0 
15 0 
150 
aD Gy a) 


Any tube or design exhausted with any gas, furnished with terminals of any metal, 
made to drawing or order. 
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APPARATUS FOR TESTING ANEROIDS. + 


r100. This consists of a Standard Mercurial Barometer(B) with engine- 
divided metal scale, each inch of which is compensated for capacity ; 
the cistern being enclosed in the receiver (R), which communicates by 
the tube and stopcock (S) with the larger receiver (R’) containing the 
Aneroid, while undergoing the process of testing. It will thus be seen 
7 that the two receivers virtually form one chamber, the compartments of 
il | l- which are simultaneously exhausted of air by the powerful exhausting 
syringe (E). The base-board (O) and the circular plates (A A’) are the 
same as in an ordinary air-pump. In using the apparatus, all joints 
should be made absolutely air-tight in the usual manner by 
the application of a little lard:—the Aneroid, to be tested, 
ari is placed in the receiver (R’) and the exhaustion commenced. 
ee If the scale of the Aneroid be rightly divided and the works 
in accord with those divisions, the pressure in inches which 
they indicate, should coincide tenth for tenth with the divi- 
sions on the mercurial scale as the mercury falls or rises 
a2] (Fig. 311). #10 10 oO 
AIR PUMPS. 
r _3i0. pee ic t1o1. Tate’s Double Action Air Pump, with two 
SEALE ABOUT cle s & pistons in one barrel for exhausting and condensing, length 
GASSIOT ‘Ss VACUUM TUBES. A 8 6 of barrel 16-in., box 14-in., Seok 8-in., 7-in. plate, with 
1074. Set of Six Tubes, in paper = % 7 99 0 key and brass clamp, mounted on mahogany stand. This 
| 1075. Set of Six Tubes, in La eae nets : 18/6 aad. tr 0 is a cheap instrument, exhausting to 1-roth inch and readily 
1076. ae Oe PO sax Puta sous toute : 30/-and, 215 0 freezing water over sulphuric acid .  . - £4 4.0 
xOry aad jot Vacuum Tube, spiral flat do. . 7/6to 215 0 1102. Tate’s Double Action Air Pump, as pre- 
1078. tint Vacuum Tube, marguerite do.. _7/6to O15 6 ceding, with extra fittings, i.e. extra plate 8-in. in diameter, 
1079. Faget pallet Tubes containing Nitrogen, Hydro- with stopcock, pan for sulphuric acid, connecting tube and 
1080. Set of 1 ‘Acid, &c ” . z 3 x tO a joint, apparatus for Lesu1e’s experiment, strong iron clamp 
ae ltl RS RE and flexibletube .  . °°. . . . £6 6 0 
| 1082, Spirals; conical : 7 j ‘ - i5/6to 1 5 A 1103. Tate’s Double Action Air Pump, as preceding; 
| 1083. Gassiot’s Cascade . : ; - small 7/-to © 17 6 with 17-in. barrel, 14-in. bore, 9}-in. stroke, 10-in. plate, 
| 1084. Gassiot’s Cascade, large “ 3 : - 17 extra joint and arm and syphon gauge, mounted on strong 
1085. Induction Tubes, with concentrating balls, le or H| iron stand with iron legs, &c. : : . 68 OO 
gases . : : é 7 . - Uf ra 15 0 o 1104. Air Pump, small vertical barrel for micro objects | 
1086, U-shaped Tubes .— ns cate gata: « 3 tore ‘ fos 6 | 
ues Cee ak Claes eas : . 18/6 to 2 15 - 2 1105. Air Pump, 4-in, plate, sloping barrel, iron stand 
1088. 5 bibs 
. Crosses with Ball co Bee & ‘¥f{Gito 0.55 S 41 1 0 
ic Geanter Vases and long balls. . 7/6to 1 3 B 
| rogt. Holz Tubes, showing direction of current 15/6 to © os 
| 1092. Flowers, small model, 9/- to 15/6; large ditto 27/6 to Bs a E 
| 1093. Tubes, with six liquids. > : : : i 3 ra ee 
| 1094. Tubes, with four liquids . : : 6 tn oe © £ 
1095. Tubes, with Death's Head =. «=. 13/6 to 0 17 
1090. Inscriptions on black ground, per letter . : 9 “ s 
1097. Inscriptions enclosed in tube, per letter . ° 3 l 
GLASS BLOWERS’ BELLOWS. 
1098. Glass Blowers’ Bellows, full size, double action, if 
improved jets, jet holder, scissors, square table, lamp, and - == 
brass mountings complete (Fig. 310) =. + - + 3 3 SSS = 
1ogg. Glass Blowers’ Bellows for laboratory use, of com- ae a —— 
pact circular form, enclosed in round pedestal, square 7 dite sknouecasBie 
table, jets, scissors, lamp, &c., complete . s a 30 Be } Be 


ss 
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AIR PUMPS. & s da. 
1106. Air Pump, 5-in. plate, sloping barrel, mahogany stand 1 12 6 
1107. Air Pump, 6-in. plate, sloping barrel, glass receiver, 
stopcock, mahogany stand F * % . - 210 0 
1108. Double Barrel Air Pump, 8-in. plate and clamp 8 8 o 
1109. Double Barrel Air Pump, g-in. plate, guage plate, 
mercurial syphon guage, clamp, &c. . : : « oO oO 
1110. Double Barrel Air Pump, on stand with indepen- 
dent stage, 3-ft. high, 1o-in. plate, barometer guage, cis- 
tern and key E . . : . . . - 25 0 0 
1111. Bell-shaped Receivers . é 5/6to o18 6 
z112. Condensing Syringe, 8-in., 10/6; 12-in. : a D0 
1113. Exhausting Syringe, 8-in., 9/6; 12-in. . *« § 10} 20; 
1114. Exhausting and Condensing Syringe, 8-in. 15/6; 
” 12-in. f é é i é : P . F , £75) 6 
1115. Dr. Sprengel’s Mercurial Air Pump . $3 38-to 7 7 O 
1116. Prof. McLeod’s Mercurial Air Pump, £3 tos.to 8 8 0 
1117. Professor Crookes’s Mercurial Air Pump 22 00 
1118. Dr. Geissler’s Mercurial Air Pump £4 I0s.to 8 8 o 
1119. Philosophical or Water Hammer 3/6to o 5 6 
1120, Cryophorous (Dr. Wollaston’s) . 3/6to o 5 6 


ATMOSPHERIC ELECTRICITY. 


1121. Saussure’s Electrometer (modified.)— 
The basis of the arrangement is a flint glass narrow 
mouthed bottle, with a divided scale to indicate the 
degree of divergence of the gold leaves or straws. 
To protect the lower part from rain it is covered by 
a metallic shield about five inches in diameter. (Fig. 
312). ‘ . ‘ : R ‘ . £1 10 0 

1122. Book of Gold Leaf, to replace torn or 
broken leaves in the Electrometer . fo 1 6 

1123. Singer’s Electroscope with condensing 
plates and joint. This instrument resembles the pre- 
ceding, but has the addition of a pair of condensing 
plates : . . * . . » #115 0 
1124. Bohnenberger’s Electroscope indicates 
the presence and quality of feeble electric currents. 
A Zamsont's pile forms part of the arrangement, and 
the distance of the terminal plates from the gold 
leaves is adjustable , : F . £770 

1125. Peltier’s Electrometer indicates the pre- 
sence and amount of electricity by the deflection of a 
magnetic needle. It is highly sensitive . £5 5 © 

1126. Singer’s Atmospheric Electroscope.— 
This is an ordinary Gold Leaf Electrometer, to the cir- 
cular brass disc of which a two feet brass rod is at- 
tached, having a clip at its upper extremity to receive 
alighted paper orcigarfusee. Electricity is attracted 
by the smoke and flame, and conveyed by the rod to 


3I2. 
ScaLe ABOUT 1-7TH. 


the gold leaves under the glass shade. The kind of electricity preva- 
lerit at the time of the experiment is determined by the application of 
a stick of excited sealing-wax, or glass, supplied with the instrument 
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' LIGHTNING CONDUCTORS. 


It is impossible to overrate the im- 
portance of these safeguards against the 
destructive effects of excessive’ dis- 
charges of atmospheric electricity on 
buildings and ships. In reference to 
the latter, the late Sir Witxt1am Snow 
Harris states that, whereas, before 
their application to the Royal Navy, an 
annual expenditure of £10,000 was ne- 
cessary, to say nothing of loss of life, 
“since the system of Lightning Con- 
ductors has been fully carried out in all 
H.M. ships, damage by lightning has 
positively vanished from the records of 
the Navy.” 

Lightning Conductors are supplied of 
solid copper, pointed at the top, and 
when fixed, are allowed to extend some 

ScaLé ABour 3. feet above the highest point of the mast 
or building. Copper wire rope is used for the greater part * 
of the length, the solid copper sometimes tipped with pla- 
tinum, being used for the upper portion. The convenience See 
attached to the use of wire rope is, that it adapts itself to the inequali- 
ties of the building to which it may be applied, and is quite safe if'used 
of sufficient diameter to prevent fusion, and if the end is carried some 
feet below the surface or preferably into a well of water. 


Estimates furnished for fixing Lightning Conductors. 


: od 
1127. Copper Wire Rope, per 100 ft., 3-in., 75/-; }-in. <3 
1128. Plain tin-tipped Terminals, with oe &c., per staid 
foot, 3-in., 1/10; f-in, ‘ . . r ' « © 2 6 
- Forked tin-tipped Terminals, per foot, $-in., 2/-; 
-in. > z ‘ 
i : ‘ c , r “ - O.2 
_ 1130. Platinum Points, according to weight, per oz. 7 
variable 6 . ‘ a é 3, : 
1131. Lightning Conductors, as used in front of tele- 
graph instruments, with any number of platinum wires to 
order; with four wires " Fi 3 ¥ o 8 6 
EUDIOMETERS. 
7 eee Eudiometer.to 1-zo0o0ths of a cubic 
Inc. . rey . 
: : P . e a " 3s « £ © 
1133. Ure’s Eudiometer, about 50 c.c. to show 1-10th c.c. 0 7 rs 
1134. Volta’s Eudiometer ‘i 3 a 3 : - 07 6 
1135. Bunsen’s 30-in. Eudiometer, divided to milli- 
metres . ‘ ‘i : . Sw ‘ « .« O16 6 
1136. Bunsen’s Transfer Eudiometer, 12-in. long, ditto o 5 6 
1137. Bunsen’s Syphon Barometer in millimetres, with 
stand and ‘plummet . é . a é : s + I 5 0 
1138. Bunsen’s Syphon Barometer, as preceding, with 
Gay Lussac’s pipette and stand complete, best make 200 
- 16x L 
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ALKALIMETERS. 


Schuster’s Alkalimeter 

Normandy’s Alkalimeter 

Gay Lussac’s Alkalimeter . 

Binks’ Alkalimeter fs 

Binks’ Alkalimeter, with foot 

Clark’s Tube Retort and Receiver : 7 
Fresenius’ and Wills’ Carbonic Acid Apparatus 
Parnell’s Carbonic Acid Apparatus . r 5 
Liebig’s Potash Apparatus : ‘i 
Mitscherlich’s Potash Apparatus 

Nitrogen Tube : F ‘ . 3 ; 
Chloride of Calcuim Tubes, straight 1 bulb 


1139. 
II40. 
II4I. 
1142. 
1143. 
TI44. 
II45. 
1146. 
1147. 
1148. 
1149. 


I150. i 
1151. Chloride of Calcuim Tubes, V shape 2 bulbs 

1152. Drying Tube ein. 2 : : F F 
1153. Glass Syphons, all sizes and lengths from 


Mohr’s Burette . Z . ee: - oo 
1155. Pipettes, with mark on neck to any given ee 
Tom "e . . . . . . 43 
oe Measuring Flasks, with mark on neck to cubic 
centimetres, litre, pints, &c. . ~ oe 1/6 to 
1157. Stoppered Test Mixers, r litre divided to 100 parts 
1158. Graduated Glass Measures, conical or cylindrical, 
1-dr., 1/-3 1-0z., 1/-3 2-02., 1/-;.5-02., 1/3; 10-0z., 1/6; 
20-0z, . é ; j ‘ é 3 < . . 


1154. 
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SPECTACLES, FOLDERS AND EYE-GLASSES. 


Iron Spectacles, with convex glasses, . from 


Steel Spectacles, medium quality 
Steel Spectacles, better quality 
Steel Spectacles, with pebbles, from 
1163. Steel Spectacles, with tinted glasses . . 
1164. Steel Spectacles, hook sides, with grooved glasses 
. for riding, from . eee . é , 
1165. Best Dust Spectacles, with tinted glasses, gauze 
sides, and velvet bound, in case - 5 r ; . 
1166. Dust Spectacles, French ° . . ° 
1167. Dust Spectacles, French, velvet bound . 5 
1168. Goggles, with elastic sides and nose . ‘ * 
1169. Goggles, with elastic sides and nose, velvet bound 
1170. Steel Frames, with tinted bulged glasses . 
1171. Steel Frames, with tinted bulged glasses, best . 
1172, Common Horse-shoe Spectacles with tinted 
glasses . - . . . é . . oe 
1173. Common Hose-shoe Spectacles, best quality, 
London made, neutral, or blue glasses . 2 - 
1174. Two-spring Stout Steel Folders, glazed with 
concave or convex glasses « . - = 
1175. Two-spring Fine Steel Folders, with grooved 


1159. 
1160. 
r16r. 
1162. 


lasses . . . < * . . . . 
sige, Two-spring Fine Steel Folders, shell plaquet 
glasses . ‘ . P is : . . . . 
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SPECTACLES, FOLDERS AND EYE-GLASSES. 


1177. Two-spring Shell Folders, concave and convex 

1178. Two-spring Shell Folders, concave and convex, 
superior . 2 " F v. % Z ; 

1179. Two-spring Ebonite Folders, convex . 

1180. Two-spring Ebonite Folders, concave 


1181. Steel Folders, with Chinese nose from °3/- to 
1182. Steel Folders, with Chinese nose from 4/- to 
1183. Round Shell Folders, with steel crank nose . 


The above glazed with convex pebbles, 5/6 extra per pair. 

Shell Pivot Folders, without stop . 5 

Shell Pivot Folders, with stop 9 

Shell Pivot Folders, superior, with stop 

Shell Pivot Folders, with spring stop . 

Ebonite Pivot Folders, 1/6, 2/-, 2/6 and 

Single Eye Glasses, drilled and milled . a 

Single Eye Glasses, with shell mounts, 1/- and i 

Single Eye Glasses, with ebonite mounts. rn 

1192. Single Eye Glasses, with steel mounts’. 5 F 

1193. Single Eye Glasses, milled edge and white metal 
handle 5 a é af i : « ° ‘ 

1194. Ladies’ Hand Frames, shell and gilt 

1195. Ladies’ Hand Frames, shell and silver gilt 

1196. Ladies’ Hand Frames, metal gilt . 

1197. Ladies’ Hand Frames, silver gilt . 


1184. 
1185. 
1186. 
1187. 
1188. 
1189. 
IIgo. 
IIgr. 


11¢8. Ladies’ Hand Frames, gold plated 
1199. Ladies’ Hand Frames, gold plated, bes’ 
1200. Best Spectacle Glasses 5 p s 
1201. Best Spectacle Glasses, neutral tint 


1202. 
1203. 
1204. 
1205. 


Convex Pebbles, oval 
Convex Pebbles, round . 
Concave Pebbles, oval . 
Concave Pebbles, round . 


READING GLASSES. 

1206. Reading Glasses, German silver mounts, black han- 
dles " r P . ‘ 3 . . from 

1207. Reading Glasses, German silver mounts, ivory han- 


dles 5 ” 2 P i . . from 
1208. Reading Glasses, gilt mounts . from 
1209. Reading Glasses, horn mounts + from 
1210. Reading Glasses, vulcanite mounts . from 
1211. Reading Glasses, all shell mounts . from 


1212. Reading Glasses, square horn frames, with cylin- 


drical glasses . 7 ‘ 3 ‘ ‘ é . from 
1213. Pocket Ebonite Magnifying Glasses, shut- 
ting Z . . : ‘ : ® z « from 
1214. Pocket Ebonite Magnifying Glasses, shut- 
tin F 3 é ‘ 7 r 3 . from 
1215. Pocket Ebonite Magnifying Glasses, double 
lenses : z F : é : . . from 
1216. Pocket Ebonite Magnifying Glasses, Triple 
lenses. ‘ é 7 ‘ F 5 i . from 
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Coppincton Lenses of every description mounted in bone, ivory and German silver 
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SCALE ABOUT I-I5TH. 


MAGIC LANTERNS. 


These are of stout japanned tin, with single-lens condensers and 
object glasses, from No. 1217 to No. 1223. ‘The Phantasmagoria Lan- 
terns, from No. 1224 to No. 1229, have double condensers and fronts. 


1217. Magic Lantern with brass jacket and sliding front, 
rack and pinion adjustment to lamp : 7 ; 


1218. Magic Lantern, as preceding 3 3 ‘ 
2-in. condenser 


1219. Magic Lantern ditto 

1220.. Magic Lantern ditto 2}-in. condenser 
1221. Magic Lantern ditto 3-in. condenser 

1222. Magic-Lantern ditto 3-in. condenser, brass 


front, argand lamp in black box 


1223. Magic Lantern, as preceding, 3}-in. condenser 
PHANTASMAGORIA LANTERNS. 


1224. Phantasmagoria Lantern, *3-in. compound con- 
densers, brass sliding front, and fountain argand oil lamp 
1225. Phantasmagoria Lantern, 3}-in. compound con- 
densers, sliding brass front, and fountain argand oil lamp 
3226. Phantasmagoria Lantern, as preceding,withachro- 
matic object glass > . ‘ a . : P 
1227. Phantasmagoria Lantern, as preceding, polished 
mahogany body tin lined, double achromatic object glass, 
rack and pinion adjustment, fountain argand oil lamp 
1228. Phantasmagoria Lantern, as No. 122, with oxy- 
calcium spirit lamp, retort purifier, wedge gas bag, pres- 
sure board, tubing and 1 dozen lime cylinders 3 
1229. Phantasmagoria Lantern, 4-in. condensers, supe- 
rior brass front, polished body, tin lined, rack adjustment, 
oxycalcium spirit lamp, retort, purifier, wedge gas bag, 
pressure board, tubing and x dozen lime cylinders 
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SCALE, ABOUT I-I5TH. 


DISSOLVING VIEW APPARATUS. 


1230. Dissolving View Lanterns, japanned tin, sliding 
fronts, 3-in. compound condensers, rack dissolver 

1231. Dissolving View Lanterns, as preceding, with 
3t-in. condensers (Fig. 318) . 5 : 2 : . 

1232. Dissolving View Lanterns, 3}-in. compound con- 
densers, achromatic fronts and rack dissolver . . . 

1233. Dissolving View Lanterns, with polished mahog- 
any bodies lined with tin, rackwork fronts, achromatic 
object glasses, 3}-in. compound condensers, rackwork 
dissolver ; . 5 s 2 : 5 2 qf 

1234. Dissolving View Lanterns and Apparatus, in- 
cluding oxycalcium spirit lamps, retort purifier, wedge 
gas bag, pressure board, tubing, 1 dozen lime cylinders, 
34-in. compound condensers. , . - . : 

1235. Dissolving View Lanterns, as preceding, achro- 
matic object glasses, with rack and pinion adjustment, 
mahogany bodies lined with tin oo 2 : 

1236. Bi-Unial Lanterns, polished mahogany body lined 
with tin, rack and pinion adjustment, achromatic lenses, 
six-way dissolving tap, retort, purifier, two oxyhydrogen 
lamps, 33-in. compound condensers, 2 india-rubber gas 
bags, large size pressure board, tubing and lime cylin- 
ders, suitable for Lecturers and Public Entertainments 
(Fig.'316) p eS 

1237. Oxycalcium Spirit Lamp 

1238. Oxycalcium Gas Lamp 

1239. Oxyhydrogen Gas Jet . . . i 

1240. Microscope for the Lantern, 1 power . 

1241. Microscope for the Lantern, 2 powers. 

1242. Achromatic Power, with rack adjustment 
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20. 
ScaLE fecue I-4TH. Y 
ACCESSORIES FOR LANTERNS. 
1243. India-Rubber Gas Bags, from £1 tos. to - 3 
1244. India-Rubber Tubing, per foot, 4d. and 


1245. Changing Comic Slides, slipping for lanterns, 
large A . 2 . ‘ : ‘ per doz. 
1246. Changing Comic Slides, slipping for lanterns, - 
small s F ra : = r P . per doz. 
1247. Changing Comic Slides, large lever, for lanterns, 

Z per doz. 

1248. Changing Comic Slides, small lever, for lanterns, 
per doz. 

1249. Conundrums for Lanterns . F per doz. 


1250. *Nursery Tales, in sets from 6 to 12 slides, per slide 
i251. Rackwork Fountains, Mills, &c., 3-in. . each 
1252. Chromatropes, 50 patterns, 2}-in., 10/6; 3-in., each 
1253. Sets of Views with effects for Dissolving for Lan- 

terns, Nos. 1224 to 1236, best quality, 3-in. from 12/6 to 


1254. Hymns, mounted in mahogany frames . each 
1255. Scripture History, coloured . : . each 
1256. Statuary, from the Art Galleries of Europe. each 


* All the Popular Tales supplied. 
MODEL STEAM ENGINES. 


Stationary. 
1257. Condensing Beam Engine from £5 5/- to 
1258. High Pressure Beam Engine . », £10 10/- to 
1259: Oscillating Cylinder Horizontal. » £2 2/-to 
1260. High Pressure Horizontal 3 » $3 3/-to 
1261. High Pressure Vertical . : » $3 3/-to 
Locomotive. 
1262. Oscillating Cylinder . . from £3 3/-to 
1263. High Pressure Cylinder ~. » £6 6/-to 
Marine. 
1264. Oscillating Paddle from £2 2/- to 


»» £10 Io/- to 


1265. High Pressure Paddle 
»» #10 ro/- to 


1266. High Pressure Screw 
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ScALE ABOUT. 


CROOKES’ RADIOMETER. 


a Avery fine needle point. 
6b Two pieces of straw. 


dddd Four pith discs blackened on one side. The arms 
between the straw in the centre and the discs are bent 
metal or glass fibres. 

e Glass support holding cup. 

f Cement to keep the support ¢ in its place. 


An Instrument for demonstrating the conver- 
sion of light into mechanical motion, a dis- 
covery due to the patient research of WILLIAM 
Crookes, Esq., .F.R.S., who has appointed 
J. J. Hicxs Sole Maker, and gives the following 
description of the apparatus in the Quarterly 
Fournal of Science, for July, 1875. 

“The Instrument which I have called a Radi- 322. 
ometer, shown in section and plan at Figs. 321  ScaLe asour 2-3rps. 
and 322 consists of four arms, of some light 
material, suspended on a hard steel point, resting in a jewel cap, so 
that the arms are able to revolve horizontally upon the centre pivot, 
in the same manner as the arms of Dr. Ropinson’s Anemometer. To 
the extremity of each arm is fixed a thin disc of pith, white on one side 
and lamp-blacked on the other, the black surfaces of all the discs facing 
the same way. The whole is enclosed in a thin glass globe which is 
then exhausted to the highest attainable point and hermetically sealed. 

The arms of this Instrument rotate with more or less velocity under 
the action of radiation, the rapidity of revolution being directly propor- 
tional to the’ intensity of the light falling on the discs. Placed in the 
sunlight or exposed to the light of burning magnesium, the rapidity is 
so great that the separate discs are lost in a circle of light.” 


1267. Crookes’ Radiometer, with black and white discs £ s. d. 
as Fig. 322, on mahogany foot . . ‘ * rey 6 
1268. Crookes’ Radiometer, with rectangular plate and 
silk fibre, highly sensitive IIo 0 


1269. Crookes’ Photometer, on the principle ‘of the Ra- 
diometer . 7 : : to order 
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323. 
ScaLE ABOUT I-6TH. 


HICKS’ ELECTRIC ANEMOMETER. 


Fig. 323 shows the registering portion of the apparatus, together 
with batteries and arrangement of wires to connect with the set of 
Ropinson’s cups, similar to Fig. 186, which is fixed on the roof of the 
building or other elevated situation, and furnished with a toothed-wheel 
and pin to make and break contact at given distances, as shown on the 
recording plate, Fig. 323. The registration is effected by a train of 
wheels, indicating from a portion of a mile to 1000 (and upward if 
desired) as shown on dials, and receives its motion by means of a lever 
and claw attached to the armature of an electro magnet, working in a 
rachet-wheel, the electro magnet being worked by a contrivance in 
the upper part of the apparatus, this part of the instrument is enclosed 
in a polished mahogany case, with terminals for connecting wires. 
It will thus be seen that this apparatus affords exceptional facilities 
for placing the registering arrangement in the library, dining room or 
other convenient place of observation. 


£s dad 
1270. Hicks’ Electric Anemometer , . 810 0 
1271. Batteries. “ : . . . percell o 3 6 
1272. Insulated Copper Wire , é . peryard o o 6 
HICKS’ PATENT FLEXIBLE MERCURIAL 
BAROMETER. 


This light and elegant instrument is constructed to meet the require- 
ments of Tourists and Surveyors, where portability, accuracy and 
strength are desiderata. It cannot be put out of order except by actual 
breakage, and its weight does not exceed one pound. It consists of a 
flat bulb of flexible glass filled with mercury, exhausted of all air and 
hermetically sealed at both ends. The inches are divided on the glass 
tube itself, which is mounted on a metal scale with small attached 
Thermometer and sliding scale to compensate for temperature, and the © 
whole is enclosed in a morocco or solid leather case. 


1273. Hicks’ Patent Flexible Barometer . E - 615.0 
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SCALE ABOUT I-4TH. SCALE ABOUT 1-6TH. 


SPIROMETER, COIN INDICATOR. 


: 


| 
| 
| 


1274. Portable Medical Spirometer (Patent). This instrument, 
from its small size, will be found a very useful, addition to the consult. 
ing room of the physician and to the physiological laboratory. The 
measurement of the vital capacity is obtained by measuring the velocity 
of the expired current during the time of expiration, and the instrument 
is arranged so as to reduce the velocity of the current to cubic measure 


$4 10 0 


1275. Self-acting Donation Indicator (Patent). J. J.Hrcxs, Sole 
Agent. The instrument, as shown in the above engraving, is fixed on 
to the Donation Box, which is of polished oak or mahogany. ‘The dial 
is silvered, and fitted into a handsomely finished brass case and covered 
with a glass. The hands of the Indicator all move forwards, from left, to 
right, and count to one million donations. The long centre hand’ 
moves one division for every coin, and reads up to ten. , The, small 
dials read tens, hundreds, thousands, 10 thousands and 100 thousands, 
and each coin passing into the box immediately registers itself. The 
Indicator is a perfect check against tampering with the box. $3 3:0 

It is believed this instrument will be found of great value to Chari- 
table Institutions, as many persons, from curiosity, would be induced 
to place a coin in the box to see the hands of the Indicator move, and 
would feel a satisfaction in seeing their contribution registered. , 


TELESCOPES. 


Day and Night, Marine, Deer-Stalking, Tourists, 
Astronomical and Educational, in every variety 
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326. 327. 
SCALE ABOUT I-7TH. SCALE ABOUT I-7TH. 
STUTTER’S SELF-RECORDING RAIN-GAUGE. 
(Hicks’ Patent). 


The importance of Self-recording instruments in yielding continuous 
records of Meteorological changes is now fully recognized, their cost 
has, however, hitherto prevented their general use. The Rain-gauge 
here described is a step in the direction of cheapness without sacrificing 
efficiency. Fig. 326 represents the instrument with its cover and re- 
ceiving funnel taken off. 

In the centre is an eight-day clock with its upright spindle, bearing a 
small funnel with a horizontal tube which revolves once in twelve hours, 
passing successively over the mouth of the twelve compartments. on the 
rim of the instrument. Beneath each compartment, which is funnel 
shaped, is placed a tube, as shown in Fig. 327. 

The rain is received by the outer funnel, (Fig. 327), drips into the 
smaller revolving funnel, and running along the horizontal tube falls 
into the compartment corresponding to the hour of the day. So that 
all rain falling, for example, between two and three o’clock will be found 
in'the tube marked 2. 

In taking an observation the dome is taken off, the inner ring, with 
its twelve divisions is lifted out and each tube inspected, those that 
contain rain are lifted out, read off and the hour noted. 

‘Each tube (Fig. 327) can contain half-an-inch of rain. Any overflow 
runs into a vessel beneath and can be measured, the tube which has 
overflown shows the hour. 

1276. Stutter’s self-recording Rain-Gauge, with twelve £ s. d. 

divisions and tubes, requiring two daily observations 6 6 0 


1277. Stutter’s self-recording Rain-Gauge, with twenty- 
four divisions and ali ene but one ain ob- 


servation . 6 * 2S OS 
1278. Stutter’s selemcondion Rain- Gauwe, with open- 

ings in the outer case for examining the tube without dis- 

jointing the instrument . : . . . . ~ 9 9 8 
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HICKS’ PATENT TERRESTRIAL RADIATION 
THERMOMETER. 


The difficulty arising from the condensation of moisture in the outer 
cylinder of ordinary terrestrial minimum Thermometers, is, in this in- 
strument, entirely obviated by simple but efficient means. 


1279. Hicks’ Patent. Terrestrial Radiation Ther- 
mometer . ‘ : Pa 3 fo : é Ps EY 


HICKS’ NEW PATENT CLINICAL THERMOMETER. 


The improvements introduced in this instrument have for their ob- 
ject the protection of the black in the figures and divisions, the rubbing 
out of which in all Clinical Thermometers hitherto in use, forms such 
a serious annoyance to the medical practitioner. 

This is effected by the addition of an outer cylinder or thin glass 
jacket, which is hermetically sealed over the ordinary scale, thus forming 
an efficient shield and rendering the instrument absolutely perfect. 


1280. Hicks’ New Patent Clinical Thermometer, in 
boxwood or ebony cases, 3}-in., 4-in., 5-in.and 6-in.,each o 8 6 


WORKS ON METEOROLOGY, &c. 


Meteorological Essays—F. Araao, translated by SABINE 
Handy Book of Meteorology—A. Bucuan, M.A., F.R.S.E. 
The Law of Storms—Dovi,translated byR. H. Scort, F.R.S. 
Practical Meteorology—J. Drew, and Edition 

Weather Book—the late Admiral Firzroy . 

Hygrometrical Tables—J. GuaisHeR, F.R.S. . 
Corrections for Temperatures—J. GLAISHER, F.R.S. 
Introductory Text Book of Meteorology—BucHan 

Daily Range—J. GuaIsHER, F.R.S. . 

Instructions for Meteorological Observations—Sir H. james 
Meteorology—Kemrz, translated by WALKER r 
Winds and Currents—J. K. LAUGHTON 

Treatise on Meteorology—E.ias Loomis 

Treatise on Meteorology—A. J. T. Morris . 

Physics and Metsorology—Professor MULLER 

On the Cause of Rain—G. A. RowELL 

Meteorological Tables—G. H. Simmonps 

Connection of Physical Sciences—late Mrs. SoMERVILLE 
Sunshine and Showers—A. STEINMETZ 

Weather Casts and Storm Prevision—R. STRACHAN : 
Monthly Meteorological Magazine é 6 + per year 
Rain: how, when, where, why measured. 3 a 
Meteorological Register—G. J. Symons, F.M.S. per year 
Barometer and Thermometer Diagrams 3 . per year 
Rainfall Register (single sheet folio) . . : 
On Heat considered as a mode of Motion—Tywpaue 
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INDEX. 


SELF-RECORDING 


Anemograph, or Wind-guage .. 
Aneroid Barometer o . 
Barograph a - 
Barometer, Admiral Milne’s 
Barometer, King’s 
Magnetograph ., oe o 
Rain-gauge, Beckley’s .. on 
Rain-gauge, Crossley’s .. 
Rain-gauge, Stutters’ 
Thermograph .. 


INSTRUMENTS. 
ae we a «+ page 14 
“ os on ss 9 TO 
» 7 
5 : son 8 
oe ” 9 
. + 16 
. » «12 
~ 
2 170 
6 


ARR eee 


Accessories for magic lanterns, 1143 to 
1156 
Accessories for dissolving view apparatus, 
1137 to 1142 
Acetometer, 562 
Achromatic power for lanterns, 1243 
Acidometer, Beaume’s, 585 
Actinometer, Herschell’s, 248 
Actinometer, Hodgkinson’s, 248a 
ZEthrioscope, 232 
Air Meter, 527, 528 
Air Pump, Receiver, rrr 
Air Pumps, rror to 1110 
Air Pumps, mercurial, ror5 to 1018 
Alcholometer, Gay’ Lussacs, 566 
Alcholometer, Tralle’s, 567 . 
Alkalimeters,, Bink’s, Clark’s, Gay 
Lussac’s, Normandy’s, Schuster’s, 1139 
to 1143 . 
Ammoniameter, 563 
Anemograph, or Self-recording Wind- 
gauge, 537 
Anemometer, Beckley’s,, 523 
Anemometer, Biram’s, 531 to 536 
Anemometer, Hicks’ electric, 1270 
Anemometer, Robinson’s, 526 
Anemometer and Rain-gauge, Osler’s re- 
gistering, 525 , 
‘Anemometer, or Wind-gauge, Lind’s, 522 
Anemometer, or Wind-gauge, Prestel’s 
Pendulum, 521 
Anemometer, or Wind-gauge, Sir W. Snow 
Harris’s, 5224. 
Aneroid : Barometer, card, enamel and 
{metal dial, 141 to 157, 16x to 168. 
Aneroid Barometer, hall or library, 175 
to 186 5 ‘ , 
Aneriod Barometer, in carved ‘frames, 
169 to 174 . * 
Aneroid Barometer, electro-gilt stands, 
187 to 189 
Aneroid Barometer, metal dial on stands, 
158 to 160 
Aneroid Barometer, mining, 199 
Aneroid Barometer, mountain, 200 to 208 
Aneroid Barometer, pocket and watch 
size, Igo to 198 
Aneroid Barometer, self-recording, 210 to 
2Ir 


Aneroid Barometer, charts for same, 212 
to 214. ? 

Apparatus for testing Aneroids, 1100 

Aquarium Hydrometer, 564 

Argentometer, 587 to 590 

Artificial Horizon, 830 to 831 

Atmidometer, Babington’s, 542, 543 

Atmospheric Electroscope, Singer’s, 1126 

Barktrometer, 568: - “ 

Barograph, or self-recording Aneroid Ba- 
rometer, page Io 7 

Barograph, or self-recording Mercurial 
Barometer, No. 122 ns 

Barometer, mercurial self-recording, Ad- 
miral Milne’s, page 8 

Barometer, King’s self-recording, page 9 

Barometers, Board of Trade standard 
marine, 22 

Barometers, Bunsen’s syphon, 1137, 1138 

Barometers, cottage, 83, 84 

Barometers, exchange or reading room, 78 

Barometers, farmers, 70; 71, 71* 

Barometers, Gay Lussac’s 
syphon tube, 41 

Barometers, Gay Lussac’s syphon, 40 

Barometers, gun marine, 23 

Barometers, Hicks’ patent flexible bulb, 
12’ 

Hargactem: Hicks’ patent open scale 
34) 35 . 

Barometers, Hicks’ patent short tube, 8 

Barometers, Hicks’ patent spiral tube, 37 

Barometers, Hicks’ patent standard open 
scale, 36 

Barometers, long range, Howson’s patent, 


standard 


Baromisters, long range, McNeild’s, 39 
Barometers, marine, 24 to 31° *. 
Barometers, marine, combined, 32, 33 
Barometers, miners or pit, 85 to 89 
Barometers, miners or,pit aneroid, go 
Barometers, model, 79 to 82 
Barometers, mountain, 13, 14, 14a 
Barometers, pediment, 42 to 55, 60, 61, 63 
to 66, 69, 74 to 77- 
Barometers, sea coast, 56, 57,59, 62, 67; 
68, 72, 73 z 
Barometers, sea coast or fishery, 58 
Barometers, standard, 1 to 5 
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Barometers, standard, Kew principle, 9, 10 


_ Barometers, standard, as used at Kew, 12 


Barometers, standard, 15 

Barometers, standard, mountain, 6, 7 

Barometers, wheel, gt to 121 

Batteries, 1271 

Batteries, bottle, 1030 to 1035 

Bells, electric, 1036 to 1040 

Binnacle or Compass, 869 to 871 

Binnacle, ship’s, 888 to 891 

Boiling Point Apparatus, 249, 251, 253 

Books on Meteorology, page 171 ~ 

Burette, Mohr’s, 1154 

Carbonic Acid Apparatus, Fresenius’, 
Wills’ and Parnell’s, 1145, 1146 

Cathetometer, 11 © 

Chains, arrows, sets ofiron and steel, 805 

Chains, land, 800 to 804. Y 

Chains, standard, 806 to 808 

Charts for Aneroid Barometers, 212 to 214 

Charts, Dr. Aitken’s clinical, 468 

Charts, Guy’s Hospital, 469 

Chondrometer, 1015 to 1017 . 

Circumferenters or Miner’s Dials, 781 to 

84. 

Gitcuhterentecs or Miner’s Dials, Head- 
ley’s, 785, 786 

Circumferenters or Miner's Dials, Leane’s, 
787 

Clinometer, level, 769, 770 

Cloud Reflector, 540 2 

Coils, Induction, Ruhmkorff’s, 1018 to 1029 

Coin Indicator, 1275 

Compass to Singer’s patent Aneroid, 209 

Compass and Binnacle, 869 to 871 

Compass, boat steering, 879, 880 

Compass, boating, 881, 882 

Compass, box, 883, 884 

Compass, cabin 894 

Compass, charm, 872, 873, 886, 887, 898 
to goo 

Compass, charm lens, gor 

Compass, horizontal sun dial, 874 to 878 

Compass, Hutchinson’s improved prisma- 
tic, 832, 833 

Compass, marine gimbal, 895 to 897 

Compass, pocket, 849 to 862 

Compass, prismatic, 834 to 841 

Compass, Singer’s patent, 843 

Compass, star or moonlight, 842 

Compass, steering, 892, 893 

Compass, stop,.885 

Compass, sun dial, 863 to 865 

Compass, surveying, 844 to 865 

Compass, universal sun dial, 866 to 868 

Compass, beam, heads, 748 to 750 

Compasses, bisecting, 745 

Compasses, double-joint, 761 to 764 

Compasses, improved needle-holder, 766 

Compasses, Napier, 752 

Compasses, pillar, 751 

Compasses, proportional, 746 

Compasses, sector-joint, 753 to 760 

Compasses, triangular, 743, 744 

Compasses, tubular, 747, 765 

Concave Metallic Reflector for terres- 
trial minimum thermometer, 238 


Cryophorous, 1120 

Current Meter, 539 

Dissolving View Apparatus, 1230 to 1236 

Dissolving View Apparatus, oxycalcium 
spirit lamp, 1237 

Dissolving View Apparatus, oxycalcium 
gas lamp, 1238 

Dissolving View Apparatus, oxyhydrogen 
gas jet, 1239 

Dissolving View Apparatus, microscope 
for same, 1240, 1241 

Dissolving View Apparatus, achromatic 
power for same, 1242 

Dividing Engine, 218 

Donation Indicator, patent, 1276 

Drawing Instruments, beam compass 
heads, 748 to 750 

Drawing Instruments, bisecting com- 
passes, 745 

Drawing Instruments, bordering pens, 727 

Drawing Instruments, double-joint com- 
passes, 761 to 764 

Drawing Instruments, hair-point dividers, 
710, 71%, 714, 715 ‘ 

Drawing Instruments, ink and pencil 
bows, 728 to 738 

Drawing Instruments, lift-up nib pens, 
716 to 719 

Drawing Instruments, map measurer or 
opisometer, 780 

Drawing Instruments, Napier compasses, 
752. 

Drawing Instruments, needle-holder, 726 

Drawing Instruments, needle-holder, im- 
proved, 766 

Drawing Instruments, parallel rules, 777 
to 779 

Drawing pens, 767 

Drawing Instruments, pillar compasses, 
75% 

- Drawing pins, 768 

Drawing Instruments, proportional com- 
passes, 746 

Drawing Instruments, road pen, 722 

Drawing Instruments, sector-joint com- 
passes, 753 to 760 ‘ 

Drawing Instruments, sector-joint divi- 
ders, 708, 709, 712, 713 

Drawing Instruments, selected sets of, 725 

Drawing Instruments, sets of needle- 
spring bows, 741, 742 

Drawing Instruments, sets plain spring 
bows, 739,740 

Drawing Instruments, steel ivory handle 
pens, 720, 721 

Drawing Instruments, triangular com- 
passes, 743, 744 

Drawing Instruments, tubular compasses, 
747; 795 ‘ 

Drawing Instruments, wheel pen, 723, 724 

Electric Bells, 1036 to 1340 

Electric Thermometers, 470 to 472 

Electrometer, Peltier’s, 1125 

Blectoscope Saussure’s, 1121 


Electroscope, Bohnenberger'’s, 1124. 
Electroscope, Singer’s, 1123 
Electroscope, Singer’s atmospheric, 1126 
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Eudiometers, Bunsen’s, 1135, 1136 

Eudiometers, Mitscherlich’s, 1132 

Eudiometers, Ure’s, 1133 

Eudiometers, Volta’s, 1134 

Eye Glasses, 1189 to 1199 

Flask Measures, 1156 

Folding Eye-glasses, 1174 to 1188 

Gauge, Bourdon’s pressure, 670 to 672, 
674 to 678 

Gauge, Bourdon’s vacuum pressure, 673 

Gauge, gas pressure, 683 to 688 

Gauge, gas protective pressure, 689, 690 

Gauge, gas pocket, 691, 692 

Gauge, Hick’s new patent gas, 682 

Gauge, mercurial pressure, 679 

Gauge, mercurial vacuum, 680, 680a 

Gauge, steam engine indicator, 681 

Gauge, tide self-recording, 538 

Gauge Glasses, water, Crossley, Hanson, 
and Hicks’ patent enamel, 692a 

Gauging Instruments, complete set of, 947 

Glass-blowers’ Bellows, 1098, 1099 

Glass Cases for Standard Barometers, 16 
to ar : 

Graduated Glass Measures, 1158 

Gravimeter, Nicholson’s, 616 to 618 

Hydrometer, Beaume’s acidometer, 585 

Hydrometer, Beaume’s spirit, 586 

Hydrometer, Board of Trade, 569, 570 

Hydrometer, Cartier’s, 571 

Hydrometer, Fahrenheit’s, 615 

Hydrometer, Gay Lussac’s, 566 

Hydrometer, glass, proof, pocket, 556, 557 

Hydrometer, glass, for heavy fluids, 558 

Hydrometer, glass, for light fluids, 559 

Hydrometer, glass, for proof spirit, 5€0 _ 

Hydrometer, Hicks’ patent proof spirit, 


561 x 
Hydrometer; Hicks’ patent salt water, 
I, 592 
Hodrometer, Schoeffer’s, 572, 573 
Hydrometer, sets of, 574 to 577 
Hydrometer, Sikes’, 580 to’583 
Hydrometer, Sikes’ metal, 596 to 607 
Hydrometer, Tralle’s alcoholometer, 567 
Hydrometer, Twaddle’s, 609 to 614 
Hydrometer, box and trial glass, 578 
Hydrometer, box, trial glass and thermo- 
meter, 579 
Hygrometer, damp detector, 480 
Hygrometer, Daniell’s, 485 
Hygrometer, Dyne’s, 482 
Hygrometer, Leslie’s, 486 
Hygrometer, Mason’s, 487 to 495 
Hygrometer, Oat-beard, 479 
Hygrometer, pocket, 496, 497 
Hygrometer, Regnault’s, 483 7 
Hygrometer, Regnault’s, with aspirator, 
484 
Hygrometer, Saussure’s, 485 
Hay eronicter, wet and dry bulb, 264 
“Hygrometer, tables of, 498, 499 
Hypsometrical Apparatus, 251 
Induction Coils, Ruhmkorff’s, ror8 to 1029 
Insulated Wire, 1041, 1272 
Kew verification of Barometers and Ther- 
mometers, 215 to 217, 219 to 221 


Lactometer, 663 to 666 

Lactometer, comparative, 668, 669 

Lactometer, Hicks’ patent; 661, 662 

Lactometer Tubes, 667 

Laths, 992 to 994 

Lanterns, magic, 1217 to 1223 

Lenses, Coddington, page 163 

Levelling Staffs, 796, 797 

Levelling Staffs, Gravatt’s, 794 

Levelling Staffs, improved, 795 

Levelling Staffs, Sopwith’s, 792, 793 

Levels, brass pocket, 706 

Levels, drainage, 703 to 705 

Levels, Gravatt’s, or dumpy, 701 

Levels, Troughton’s,.702 

Levels, spirit, 707 

Levels, Y, 788 : . 

Lightning Conductors, terminals, platinum 
points, 1127 to 1131 

Log Glasses for Ships, gro to 912 

Magic Lanterns, 1217 to 1223 

Magnifying Glasses 1213 to 1216 

Magnetograph, or self-recording magneto- 
meter, page 16 F 

Measurer, map, or opisometer, 780 

Measurers, tape, 771; 772 4 

Measurers, tape, improved spring pocket, 


Mcasucere, tape, patent flexible steel, 775 

Measurers, tape, patent metallic, 773,774 

Measuring tape, 991 __ 

Meteorological Educational-Set, 291 

Meteorological Sets, 287 to 290 

Microscope for lanterns, 1241, 1242 

Model Steam Engines, 1257 to 1266 

Nitrogen Tube, 1149 

Offsett Rods, 798 

Oleometer, 565 

Opisometer, or map measurer, 780 

Oxycalcium Spirit Lamp, 1238 

Oxycalcium Gas Lamp, 1239 

Oxyhydrogen Gas Jet, 1240 

Ozone Box, Moffat’s, 552 ‘ 

Ozone Cage, Sir James Clarke's, 546 
to 

Grane Cane, Lowe’s spiral, 551 

Ozone Tube, Siemen’s, 553 

Ozone Tube, Tisley’s, 554 |, 

Ozonometer, Lankester’s registering, 555 

Ozonometer, Moffat’s, 545 

Ozonometer, Schénbein’s, 544 

Ozonometer, Sedan’s, 550 

Parallel Rutes, 777 to 779 

Passometer, 818 

Pedometer, 809 to 817 

Phantasmagoria Lanterns, 1224 to 1229 

Photometer, Crodkes’, 1269 

Pipettes, 1155 

Potash Apparatus, 1147, 1148 

Prismatic Compass, 834 to 841 - =u ag 

Prismatic Compass, Hutchinson’s im- 
proved, 832, 833 

Pyrheliometer, 247 

Pyrometer, Bystrom’s, 478 

Pyrometer, Daniell’s, 474 

Pyrometer, Ferguson’s, 475 

Pyrometer, Gaintlett’s, 476 
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Pyrometer, Gauntlett’s chronometrical,477 
Pyrometer, Wedgwood’s, 473 
Quadrants, 819 to 824 
Radiometers, Crookes’, 1267, 1268 
Rain Gauge, Beckley’sself-registering, 520 
‘Rain Gauge, Crossley’s registering, 517 
Rain Gauge, Stutter’s registering, 1276 to 
1278 
Rain Gauge, Fitzroy’s, 505 
Rain Gauge, Glaisher’s, 514 to 516 
Rain Gauge, Howard’s, 507-to 509 
Rain Gauge, Howard’s pedestal, 501 to 504 
Rain Gauge, Livingstone’s pocket, 506 
Rain Gauge, square, 518, 519 
Rain Gauge, Symons’, 510 to 513 
Reading Glasses, 1206 to 1212 
Rods, gauging bung, 939 to 946 
Rods, gauging head, 938 
Rods, gauging spile, 948 to 952 
Rods, gauging single and double diagonal, 
971 to 974 
Rods, gauging, straight gauging, 983 to 988 
Rods for measuring standing timber, 799 
Ruhmkorft’s Induction Coils, 1018 to 1029 
Rules, gauging bar cask, 934, 935 
Rules, gauging bottle, 936, 937 
Rules, gauging cross and long caliper, 
929, 930 
Rules, gauging, complete set of, 947 
Rules, gauging, dipping, 1003 to 1014 
Rules, gauging, ullaging and reducing, 995 
to 1002 
Rules, comparative, 953 to 962 
Rules, measuring, 975 to 982 
Rules, proof or temperature, 967 to 970 
Rules, rent, 931, 932 
Rules, vacuity, 933 
Rules, ullage, 963 to 966 
Saccharometer, Allen’s, 627 
Saccharometer, Bates’, 626 
Saccharometer, Dicas’, 628, 629 
Saccharometer, glass, 619 to 622 
Saccharometer, Hicks’ patent enamel 
stem, 618a 
Saccharometer, metal, 623 to 625, 630 
Saccharometer, Richardson’s, 632 
Saccharometer, Soleil's, 633 
Saccharometer, Standard, 631 
Saccharometer and Hydrometer, 584 
Salinometer, 652 to 658 
Salinometer, Hicks’ patent, 593 to 595 
Salinometer, testing-pot, 660 
Salinometer, thermometer, 659 
Screens, Board of Trade thermometer, 312 
Screens, Professor Wild’s metallic, 315 
Screens, Stephenson’s thermometer, 314 
Sextants, 825 to 82g 
Ship’s Binnacle, 888 to 891 
Ship’s detached log, go8 
Ship's hand lead and deep sea Sounding 
Machine, 904 
Ships, Harpoon, Log, 906, go7 
Ships, Massey’s frictionless propeller 
conical end log, goz 
Ships, Massey’s frictionless sounder, 903 
Ships, Massey’s, log, gog 


Ship’s sounding machine, 905 


Specific gravity beads or bubbles, 649 to 651 
Specific gravity bottles, 646 to 648 
Spectacles, 1159 to 1173 
Spectacle Glasses, 1200, 1201 
Spectacles, convex and concave pebbles, 
1202 to 1205 
Spirometer, 1274 
Stands, Glaisher’s revolving thermometer, 
313 
Stave Gauge, brass, 989 
Steam Engine Indicator, 68r 
Storm Bottles, 127, 128 
Storm Glasses, boxwood, 129 to 135 
Storm Glasses, porcelain, 139, 140 
Storm Glasses, Hick’s new’ registered, 
136 to 138 
Sunshine Recorder, 541 
Surveying Instruments, chains, sets of 
iron and steel arrows, 805 
Surveying Instruments, chains, land, 800 
to 804 
Surveying Instruments, chains, standard, 
806 to 808 
Surveying Instruments, clinometer levels, 
769, 70 
Surveying Instruments, compasses, 484 
to 848 
Surveying Instruments, pocket levels, 706 
Surveying Instruments, drainage levels, 
703 to 705 
Surveying Instruments, Gravatt’s or 
dumpy, 701 . 
Surveying Instruments, spirit level, 707 
Surveying Instruments, Troughton’s level, 
702 
Surveying Instruments, Y level, 788 
Surveying Instruments, levelling staffs, 
798, 797 
Surveying Instruments, levelling staffs, 
Gravatt’s, 794 
Surveying Instruments, levelling staffs, 
improved, 795 
Surveying Instruments, levelling staffs, 
Sopwith’s, 792, 793 
Surveying Instruments, offsett rods, 798 
Surveying Instruments, rods for measuring 
standing timber, 799 
Surveying Instruments, tape measurers, 
772 to 776 
Surveying Instruments, theodolites, 693 
to 700 
Surveyor’s Cross, 789 to 791 
Sympiesometers, 123 to 126 
Syringe, condensing and exhausting, 1112 
to 1114 
Syphons, glass, 1153 
Test Mixers, 1157 
Telescopes, page 169 
Theodolite, 693 
Theodolite, Everest’s, 700 
Theodolite, transit, 694. to 699 
Thermograph and Self-recording Hygro- 
meter, 500 
Thermometer, atmospheric recording, 263 
Thermometer, bath, 380, 381 
Thermometer, bent, 373 to 375 
Thermometer, blind scale, 369, 370 
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‘Thermometer, Board of Trade, 224 

‘Thermometer, boiling point, Henderson’s 
self-registering, 253 

Thermometer, boiling point, Wollaston’s, 
249 

Thermometer, boxwood scale, mercurial, 
392 to 4or . 

Thermometer, boxwood scale, spirit, 381 
to 391 

Thermometer, brewers’ metal and porce- 
lain scale, 402 to 421 

Thermometer, brewers’ fermenting tun,368 

Thermometer, brewers’ fermenting and 
cooling tun, 376, 377 

Thermometer, brewers’ mash tun, 365 
to 367 

Thermometer, chemical, 438 to 443 

Thermometer, clinical, 446 to 463 

‘Thermometer, clinical, Hicks’ new patent, 
1280 ne 

Thermometer, clinical, sets of, 464 to 466 

Thermometer, clinical, veterinary, 467 

Thermometer,.clinical, charts, 468, 469 

Thermometer, deep sea, 259 to 261 

Thermometer, deep sea, maximum and 
minimum registering, 255 

Thermometer, deep sea metallic, John- 
son’s, 256 _ 

Thermometer, deep sea self-registering, 
Negretti and  Zambra’s patent, 
262 

Thermometer, deep sea, Six’s, 257 

Thermometer, differential, Leslie’s, 241, 


242 
Thermometer, differential, Matthiesen’s, 


245, 246 : : 
Thermometer, differential, Rumford’s, 243, 


244 ie 
‘Thermometer, Dimenuon self-registering 
maximum and minimum, 283 to 286 
‘Thermometer, drawing-room, 322 to 324, 
328 to 329 

Thermometer, drawing-room pedestal, 316 
to 321, 325 to 327 

Thermometer, highly sensitive, 227, 228 

Themometer, highly sensitive gridiron 
bulb, 226 

Thermometer, ‘highly 
bulb, 225 

Thermometer, hot bed, 361 to 364. 

Thermometer, maximum, 303, 306, 307, 
309, 310 

‘Thermometer, maximum, Hicks’ patent, 
304, 305 = 

Thermometer, maximum and minimum, 
Livingstone’s, 31 

Thermometer, mercurial minimum, 294 

‘Thermometer, metal scale, 371, 372 

Thermometer, minimum, 296 to 302 


sensitive spiral 


Thermometer, minimum cylinder jacket, 
Hicks’ patent, 292 

Thermometer, minimum garden, 354 to 
360 : 

Thermometer, oven, 444, 445 

‘Thermometer, pipe, 378, 379 

Thermometer, pocket, 422 to 429 

Thermometer, pocket, Mason’s hygro- 
meter, 436, 437 - 

Thermometer, pocket maximum and mi- 
nimum, 430 to 435 

Thermometer, porcelain mercurial, 330, 
331, 334 to 339 

Thermometer, porcelain spirit, 332, 333, 
340 to 344 

Thermometer, salinometer, 659 A 

Thermometer, self-registering mercurial 
maximum and minimum, Hicks’ patent, 
281, 282 

Thermometers, sets of, 287 to 29% 

‘Thermometer, Six’s, 257, 258, 265 to 280 

Thermometer, solar radiation, Hicks’ pa- 
tent, 229 

Thermometer, 
2 : 

Thermometer, 

Thermometer, 


solar radiation, 230, 231, 


standard, 221a 

standard comparative, 223 
Thermometer, independent standard, 222 
Thermometer, standard maximum, 308 
Thermometer, standard minimum, : 293, 


295 

Thermometer, terrestrial minimum, 236, 
237 

Thermometer, terrestrial minimum bot- 
tle bulb, Hicks’ patent, 239, 240 

Thermometer, terrestrial radiation mini- 
mum cylinder jacket, Hicks’ patent, 
234, 235 

Thermometer, window 345 to 353 

Thermoscope, Rumford’s, 243, 244 

Terrestrial Radiation, Hicks’ patent, 1279 

Tide-gauge, self-recording, 538 

Timber Rods, 799 

Time-glasses, gto to 928 

Tubes, measuring 1149 to 1152 

Tube Retort, Clark’s, 1144 

Ullage Stick, 990 

Urinary Cabinets, 639 to 641, 643 

Urinary Test Stand, 642 . 

Urinometer, metal, 644, 645 

Urinometer, Hicks’ patent, 634 

Urinometer, Prout’s, 635 to 633 

Vacuum Tubes, 1042 to 1097 

Water Hammer, 1119 

Wind Gauges, 521 to 526 

Wind Vanes, 529 

‘Wind Vane, or Anemoscope, 530 

Wine Testing Apparatus, 608 

Y; Levels, 788 
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